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Correlations Between Road Traffic 
and the Size of Cities 


PROFESSOR JOHANNES SCHLUMS 


Dr. Johannes Schlums is a German highway engineer who has been 
closely identified with the leading traffic developments of his 
country for a number of years. In 1934 he became Highway Engi- 
neer for the State Highway Department of the Province of Bran- 
denburg. In 1939 he joined the staff of the Scientific Institute for 
Highway Construction and Traffic. In 1946 he became a traffic con- 
sultant for the city of Berlin. 


A TRANSLATION 


N DESIGNING a transportation network, two fundamental problems 
must be solved. First, there is the task of designing an overall sys- 
tem of roads and highways for a given region, territory or city; 
second, the determining of widths, lengths and other special require- 
ments of individual roads. The ideal would be a single unified crea- 
tive solution. 

Formerly the question of tailoring the individual road or high- 
way was somewhat neglected in comparison with the overall plan- 
ning problem. From our present standpoint, the cities of the Middle 
Ages appear to have been well adapted to existing traffic require- 
ments. Considering the times, the total street network and the widths 
of individual streets were in balance. 

No traffic investigation was needed. Cities were comparatively 
small, so the overall layout was largely determined by the topography 
of immediate surroundings. Street widths and lengths represented 
minima in relation to the engineering practice of that time. They 
proved to be adequate for all needs, not only when they were built, 
but for a long period thereafter, since the traffic situation remained 
qualitatively and quantitatively the same. 

With the advent of railroads and automobiles, these conditions 
changed. Traffic was speeded up and a much greater concentration 
of people in cities became possible. ‘The old streets in the centers of 
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cities were suddenly called upon to serve the new accelerated and 
increased traffic. Difficulties were not slow in appearing. Accidents 
multiplied. Buildings in the narrow streets were endangered by 
undue vibrations. At this point traffic engineering came into being 
as a profession. 

Through various measures, such as widening some of the streets, 
creating others by tearing down buildings, and by improving the 
roadway, certain danger points were eliminated. These were, in a 
sense, surgical interferences by the traffic engineer, at points where 
a variety of symptoms indicated that remedial measures were imper- 
ative. Yet these measures could not, in the nature of the case, lead 
to any generally satisfactory result. 

To what extent can the traffic engineer, as a participant in the 
reconstruction of our cities, help to bring about an adequate and 
reasonably permanent solution of the traffic problem? 


Gauging Future Traffic Development 


Just as in the designing of a large building, the construction engineer 
must first fix upon the framework to carry the load, so the traffic 
engineer must first plan the overall traffic network. As to the second 
problem, of calculating the proper size of individual beams and 
girders, the builder must know what stresses will be transferred to 
them by adjacent structural parts, and what particular other loads 
they are to carry. Similarly, the traffic engineer wili deduce individ- 
ual road widths and lengths from the density and magnitude of 
anticipated future traffic. 

Both in structural engineering and in traffic planning, the two 
problems of overall planning and designing of individual parts are 
so closely related, that change in some of the parts may necessitate 
radical changes in the original plan. 

Heretofore, traffic and transportation planning for our cities has 
in the main dealt only with the first of the above-mentioned prob- 
lems. The second problem, that of determining individual road 
dimensions, was rarely attacked, since it appeared impossible to 
estimate with any degree of accuracy the volume of traffic to be 
anticipated. 
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Fic. 1. Correlation between “mean” traffic and number of vehicles, area, road 
length and total population of 21 German cities. 


Predetermination of Traffic Density 


In the case of public carriers which are centrally directed, it is pos- 
sible, under certain conditions, to arrive at a fair evaluation of traffic 
to be anticipated in the future, and to gauge the capacity of individ- 
ual traffic arteries. This is particularly true for carriers which have 
their own right of way, such as railways and subways. But the evolu- 
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tion of traffic becomes subject to other influences, in the case of 
carriers, which, though centrally directed, share the right of way 
with others, as in the case of buses and street cars. Even here, how- 
ever, the general picture permits at least a fairly smooth graphical 


Fic. 2. Traffic web of a city (static traffic load). Definition: Total traffic radiating 
from a city = sum of traffic load values (shown by cross-hatching). 


representation. These transportation media stick to reasonably fixed 
schedules in spite of the irregularity of private traffic. 

For the large media, such as railways, rivers, long-distance truck- 
ing, the future traffic load can be calculated from the trade and com- 
merce that develops between the various manufacturing, industrial, 
and farming centers. According to Professor Pirath, the procedure 
is as follows. For practical traffic planning, the basic topographical 
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data are taken from traffic-geographical charts. Then “demand” and 
“supply” charts are elaborated. These serve to disclose how much 
transportation is needed and how much is available. Finally, re- 
gional demand and supply charts give information about individual 
component parts of the total economy. In this way the anticipated 
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Fic. 3. Correlation between the “emergent” traffic and the population component 
(Industry and Manufacturing) of the cities. 


exchange of goods and communications, as well as passenger travel, 
between the various regions can be ascertained. ‘These mutual rela- 
tions are represented on the geographical charts by arrows of varying 
width, depending upon the density of traffic between the mean 
centers of the regions under consideration. For waterways, for rail- 
roads and to a certain extent for long-distance trucking, one can 
estimate from these mutual relations between the various areas, the 
traffic that is to be expected on the main transportation routes. 

For traffic planning this means that the areas taken up by water- 
ways, harbors, railway lines, freight yards, parking plots for truckers, 
can be quite accurately ascertained. 
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Predetermination of Traffic Density 


‘The situation is quite different in the case of private automobile 
and vehicular traffic. The advantage of the automobile lies precisely 
in the fact that its owner is practically unrestricted as to where and 
when he wishes to drive. This freedom for the individual makes it 
more difficult to evaluate traffic statistically. To predetermine what 
such traffic will be, and how it will affect the overall traffic load, seems 


Fic. 4. Connecting road between two cities. Static traffic load 


practically impossible. Yet if the future traffic load is not known, any 
exact, or even approximate, determination of road widths and 
lengths is out of the question. But since, as previously pointed out, 
a more or less satisfactory traffic performance measured with respect 
to a component part, may be decisive for the whole network, there 
is here a decided gap in the basic conception of traffic planning. 

In the case of railways and water-ways, the individual vehicle 
can be followed from point of departure to destination. For motor 
traffic, however, this can be done only for local traffic and to a limited 
extent. Certain regularities can be ascertained in the case of the 
freight, express, and mail business of large concerns, and in the 
transportation of workers to and from large factories. But for the 
predetermination of the total traffic load on a closely spaced network, 
a new procedure can be used to advantage. This procedure, which 
I developed with the aid of statistical analysis, consists first in making 
traffic analyses—that is, in establishing the connections and regular- 
ities among the various components that determine total traffic. 
Then an attempt is made to establish a reliable measure for the 
degree of this interconnection; and finally to find an equation which 
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makes it possible to extend the results thus gained to other similar 
cases. 

In order to apply this procedure in the practice of traffic plan- 
ning, there are established correlations between certain variable 
traffic data and certain stationary data developed from the planning 
operation itself. Such things as the distribution of vehicles, shapes 
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Fic. 5. Exit highway of a city. The basal region consists of two parallel strips 
of equal width. The static traffic load increases linearly toward the center. 


and sizes of land-areas, roadlengths, mesh density, population den- 
sity and the like, come under this heading. They are usually regarded 
as stationary or fixed in any overall traffic plan. 


Frequency Distribution 


Statistical theory operates with a certain collection of numbers, x,, 
X,...Xna. [he arithmetic mean M, of these numbers, in a certain 
sense, represents the given collection in the best way. But we need 
some additional measure to express the extent of the scattering of the 
individual numbers about the mean. This number is called standard 


deviation. It is given by the formula « =, ae where n is the number 
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of items in the collection, and the v's are the deviations of the individ- 
ual x’s from the mean M. For two collections of numbers 


Yi Yo--+ Ya 


it may be impossible to say that there exists a unique relation be- 
tween the x’s and y’s, but that some sort of relation does exist, may 
be quite evident. How is such a relation expressed? 

Briefly, we draw, by means of the data, two certain straight lines, 
called lines of regression, and determine, in a certain prescribed man- 
ner, a constant r, called coefficient of correlation. It is given by the 
formula 


= xy 
zy? 


The angle ¢ between these two lines is a measure for the degree of 
“correlation” or connectedness between the two collections. We have 


_ 


Where ¢,, o, are the standard deviations for the two collections re- 
spectively, as previously defined. If the two lines coincide, there is 
a unique functional relation between the x’s and the y’s. Then 
¢ =o and r = 1. If the two lines are perpendicular to each other, 
¢ = go° and r= o. There is then no correlation between the sets of 
data. Values of r between 0.5, and 1 imply that some relation between 
the x’s and y’s exists, whereas values of r less than 0.5 mean that there 
is little or no connection between them. In the latter case, additional 
data must be sought. 

Now we recognized that traffic is subject to many influences, and 
that therefore the correlation between traffic variables on the one 
hand and several fixed values on the other, must be determined. 
To this end we must first find pair-wise correlation coefficients, and 
from them in turn determine the “partial” coefficients. The more 
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influences are to be taken account of, the more extensive and labori- 
ous will be the necessary statistical calculations. 

In addition to the correlation coefficient we find the equation (of 
the line of regression) from which we can calculate the values of the 
traffic variables with given fixed values. By comparing the values 
so calculated with corresponding values obtained by actual traffic 
counts, one can judge the degree of exactness of the derived equation. 

It is in the nature of this statistical method, that the collection 
of observations needs to be as large as possible. (n > ~) . In order to 
apply this technique, the statistical base must be sufficiently broad. 
For the “fixed” values, which we mentioned above, such statistics 
for existing conditions are available. (Area, number of vehicles, 
population density, etc.) The future “fixed” values are derived from 
the planning, according to the kind and extent of suburban develop- 
ment. The traffic variables have to be determined by traffic counts 
under existing conditions. 


Road Traffic Evaluations 


We can differentiate various kinds of traffic evaluation on the net- 
work, all of which are important in connection with the two prob- 
lems of overall planning and the dimensioning of individual traffic- 
ways. 

a.) The static traffic load is determined by establishing traffic meters 
at various points of a road network and counting the number of 
vehicles passing a given point in a given time. Provision can be made 
for singling out particular types of vehicles, kind of loading, di- 
rection of motion, and so on. From these data we can assemble a ve- 
hicle-chart and a tonnage-chart. 


b.) In order to gather still more detailed information about the traf- 
fic structure—that is, as to origin, destination, proportion of 
through-traffic, long-distance and local traffic, as well as radius of 
action of the various types of vehicle—more extensive counts must 
be made. This was done, for example, in connection with the Third 
General German road-traffic count between October 1, 1936 and 
September go, 1937. All trucks were stopped and questioned as to 


228 TRAFFIC QUARTERLY 


point of origin and destination, also as to tonnage. This supple- 
mentary count furnished much needed information. 
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Fic. 6. Exit highway of a city. The basal region consists of a circular sector which 
is opened up by closely spaced concentric streets. The static traffic load increases 
quadratically toward the center. The rate of increase gradually diminishes. 


c.) A third kind of traffic investigation will become particularly nec- 
essary in cities. The entire travel-history of the individual vehicle or 
group of vehicles will have to be ascertained. That is, we must in- 
stitute what an engineer might call a dynamical investigation, that 
is to say one which will study the dynamics of individual locomotion. 
For example, from the accelerating and braking efficiency of the 
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vehicles, a suitable length of city-blocks will be determined. Con- 
versely, a given length of city block will in turn fix the maximum 
speed between two cross-streets, and hence the capacity of the entire 
street. For instance, the maximum speed will also determine the 
degree of banking on curved sections of road. Such dynamical in- 
vestigations however will also have to be undertaken whenever a 
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Fic. 7. As in Fig. 6 the basal region is opened up by wide concentric strips. The 
static traffic load increases by steps. The rate of increase falls off toward the center. 


network of boulevards or drives is to be constructed in a city. It will 
turn out that one cannot go below a certain mesh-width for this net- 
work, since then the advantage of this type of road is largely cancelled 
out by the excessive number of junctions and intersections. The 
problem here is similar to the one of determining the optimum num- 
ber of street-car or bus stops in a given transportation system. 
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Concrete Correlations 


The use of road traffic counts for the establishing of correlations 
with reference to traffic planning, will be exhibited in the following: 
1. Correlation between the “mean” traffic and the number of ve- 
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Fic. 8. As in Fig. 6 the circular sector is here opened up by a network of parallel 
streets (below: dense net of such parallel streets; above: wide strips.)—The static 
traffic load increases toward the center. The rate also increases. 


hicles, the involved area, road-length and total population. From 
the Third German Traffic Count on the highways of the Reich in the 
year 1936-37, the “mean’”’ traffic in the 21 Provinces and Laender 
was determined. By “‘mean’”’ traffic of a region is meant the number 
of tons, or of vehicles, which results when one calculates an average 
traffic load for all highways of the region included in the count, 
from the ascertained traffic loads for particular stretches of road. This 


TRAFFIC CORRELATIONS IN GERMANY 231 


mean traffic (in tons or vehicles per 24 hours) is a good measure for 
the road traffic of the region in question. The correlation was carried 
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Fic. g. Exit highway of a city. The basal region consists of a circular sector. On 
the basis of building ordinance of 8/9/1936 buildings must be recessed and special 
parallel roads built. Traffic is collected and fed to the exit highway at a point E. 
This point E must be designed with special care in the planning stage, because of 
the inevitable congestion occurring there. 


through for five values, a comparison of which was desired. These 
were: x, = mean traffic, x, = number of vehicles, x, = size of area, 
x, = road length, x, = total population. By means of the values 
X,...Xs, the particular type of community, in regard to its trade and 
industry, could be indirectly taken into account. The “base’’ for the 
five values under consideration were the 21 regions included in the 
correlation. 
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It turned out that a better correlation was obtained when the 
mean traffic load with respect to number of vehicles, rather than 
with respect to tonnage, was used. The volume of pay-loads carried 
depends on the economic structure, and furnishes an additional cor- 
relation. The computation leads to a total correlation-coefficient 
Ryjos4s = 0-95344- Hence there is a high correlation among the five 
values. For the mean traffic, the following equation was found: 

1389 


0.717 0. 


If all four “fixed” values are considered, then the dominant factor is 
the number of vehicles x, and the road length x,. The influence of 
the size of area x, and total population x, is less important. One can, 
therefore, to a good degree of approximation, measure the mean 
traffic of a region by its volume of vehicles and its total road-mileage. 

In Fig. 1 the traffic values are shown (in order of the numbering 
of the regions.) In particular, the initial values x, are indicated by a 
solid line, the computed ones by a dotted line. It will be noted that 
the two lines agree very well. The largest difference x, — x, amounts 
in one case to 15 per cent. For 11 of the 21 pairs of values, the devia- 
tion between computed and initial values is under 5, per cent. If 
therefore these “‘fixed”’ values are known for any other time, or for a 
different region, then one can, with the aid of the equation, calculate 
in advance the mean traffic for these new conditions. The same basic 
assumptions must of course hold. 

For the planning of a city, the traffic structure on the roads of the 
adjacent territory is clearly of great importance. 


Correlation Between Emergent Traffic and Inhabitants 


In studying a vehicular or tonnage chart, one notes particularly the 
increased traffic load on the roads in the vicinity of cities, and cor- 
respondingly, its falling off with increasing distance. The sum of 
all static traffic loads on the periphery of a city we shall call the 
“emergent” traffic. Cf. Fig. 2. This “emergent” traffic of a city is 
clearly determined in part by the particular development policies 
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of that city. Comparative studies drawn from the First German Traf- 
fic Count of 1924-25 for n=75 cities, showed that the population 
component contributed by manufacturing and industry is a good 
measure for the emergent traffic of cities. Fig. 3 shows the correlation 
table for this relation. The correlation coefficient was r = 0.800. The 
formula for the line of regression, which serves to express the emer- 
gent traffic xa as a function of the population-component (manu- 
facturing and industry) xx reads: 


Xa = 0.642699 Xs + 2418 


Fig. 3 shows the deviations from the “rule’’ given by this formula. 
Above the line lie cities with a large volume of industry: Bochum, 
Chemnitz, Mainz, Aachen, and Zwickau. This industry generates 
a pronounced traffic in heavy freight. Therefore the emergent traffic 
increases more rapidly in relation to population than the rule pro- 
vides. 

Below the line lie especially the coastal cities: Luebeck, Kiel, 
Koenigsberg, Stettin, as well as the Bavarian cities, Munich, Nuern- 
berg and Augsburg. The explanation is to be found in the fact that 
in the coastal cities there is direct transfer from ships to railroad, 
whereas road traffic becomes secondary as a transfer agent. In the 
Bavarian cities the steep grades on the roads necessitate correspond- 
ingly lighter truck loads. So here the emergent traffic increases more 
slowly than the rule requires. One sees that in evaluating the emer- 
gent traffic of the cities, one can also make use of certain “fixed” 
values to serve as units of measure. 


The Static Traffic Load Near Cities 


We are further interested in the static traffic load near cities. Fig. 4 
shows the static traffic load on the connecting link between two cities. 
Since some of the traffic is deflected laterally on to cross-roads, the 
total load diminishes with increasing distance from the city. Accord- 
ing to Dr. Speck, one has to take 80 per cent of the minimum traffic 
load between two cities as a measure of through-traffic. The smallest 
ordinate then represents the absolute value of the through-traffic, if 


= 
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the road in question has no junctions or intersections, as would be 
_ the case for a highway passing through swamp or desert areas. 

The measure of the diminishing of the traffic load in the neigh- 
borhood of cities can vary considerably. It will depend, among other 
things, on the size and shape of the area made accessible by the exit 
highway. Other influences will be the density of settlement, the 
street density, and the distribution of the permanent domiciles of 
the vehicles. 

Figs. 5—g show schematically how even the shape of the feeding 
(afferent) regions and the manner of location of auxiliary roads in- 
fluences the load on the exit artery. In this connection, the idealizing 
assumption is made that the traffic shall depend only on the size of 
the basal region and that this basal region generates traffic uniformly 
over its entire area. For further details see legends under Figs. 5-9. 

In existing cities, the traffic load on main exit arteries increases 
toward the center. Therefore such arteries ought to become wider as 
they approach the center, if a uniform distribution of load over the 
whole system were to be achieved. But this of course is at present not 
the case. It would therefore be wise, in planning new urban develop- 
ments to keep in mind the interdependence between the shape of the 
traffic network and the generating of new traffic. 


Exit Highway Traffic and Basal Regions 


For Berlin the following investigation was made. In the summer of 
1927 the Berlin Traffic Bureau undertook a traffic count on the main 
arteries of Berlin between 7 and 20 o'clock. The traffic variables were 
plotted against the amount of built-up area. Fig. 10 shows a section 
of their traffic chart. These longitudinal traffic sections also reveal a 
marked decrease in traffic load on the exit highways, in the direction 
toward the outlying districts. The “diminishing” traffic component 
x,, that is, the difference between the traffic load at the center and 
on the outskirts, was correlated with the area of the basal region x,, 
with the population x,, with the length of the exit highway x,, and 
with the number of filling stations in the basal region x,. These 
values x, were taken as a measure for the degree of motorization, 
since other relevant statistics are unavailable. 
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The traffic variable x, was calculated for highway No. 1 as fol- 
lows: Cf. Figs. 10 and 10a. From the traffic loads at the meter station 
1, the readings taken at stations 4a, 5 and 6 were subtracted. The 
traffic values at these outer stations must be regarded partly as 
through-traffic, partly as originating from an external basal region. 


X, AND IN 1,000's OF VEHICLES 
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Fic. 11. Correlation between the “diminishing” traffic component on the exit 


highways of Berlin, and the area, population, road length and number of filling 
stations of their basal regions. 


Calculation furnishes the equations given in Figs. 10 and 10a. 
The first equation enables one to determine the traffic values from 
the number of filling stations alone; the second furnishes the traffic 
values as affected by all four of the factors under examination. _ 

In Fig. 11 the initial values x,’, taken from the traffic count for 
all the 11 highways under observation, are plotted (solid lines). By 
substituting the values of the “‘fixed” quantities, in the two equations 
of relation, the values x,',,;, (dot-dash) and x,"(19345, (dash) were 
calculated and likewise plotted. One sees that, taking account of all 
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Fic. 12. Heavy truck traffic 1936-37. Correlation between export and import 
excess C, and the excess of empty trucks in the outgoing traffic C, and the incoming 
traffic respectively. 
four factors, the deviations are considerably smaller than in the re- 
lation between the traffic variable and the number of filling stations 
alone. 

This correlation can be further improved, if one delimits the 
basal region more exactly, and if one uses actual population and fill- 
ing-station densities in place of averages. If in this way a better equa- 
tion is arrived at, it becomes possible to predetermine, for definite 
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values of the “fixed” quantities, the volume of the “diminishing” 
traffic component. 


Empty-Vehicle Correlations 


As mentioned before, the traffic count for heavy trucks provides 
information about the traffic structure. For instance, it was possible 
to tell for the various regions, whether there was an excess in the 
import or export tonnage due to heavy truck-hauling. It was to be 
surmised that the proportion of empty trucks would correspondingly 
predominate in the outbound or incoming traffic. This correlation 
was computed for 2 German regions on the basis of the traffic count 
of 1936-37. Fig. 12 shows the correlation table and the two lines of 
regression. The correlation coefficient was r = 0.735. That is, there 
is a good relation between the excess of imports or exports on the one 
hand, and the excess of empty trucks in outbound and incoming 
traffic on the other. 


Results and Suggestions for Traffic Planning 


Summing up, one can say that the many existing relevant statistical 
data can and do serve as an exact basis for the planning of traffic in 
connection with urban reconstruction. By means of the method here 
outlined, which must of course be further refined and extended, it 
becomes feasible to determine by means of correlations, the volume 
of the unregulated private road-traffic, as well as that due to public 
carriers. This will give us a yardstick for evaluating existing and 
projected traffic networks, since for such traffic loads the individual 
road-sections can be checked for efficiency. Then we can decide 
whether or not the basic total network was properly chosen. By 
means of a really reliable estimate of the anticipated future traffic, 
with the aid of the method here suggested, the main problems of 
traffic planning can be solved: 


(1) Planning and design of the total traffic network. 

(2) Dimensioning of the component road systems and re- 
computing their dimensions. 

(3) Adjustment of the total network to its component 
parts. 


Radar Measures Vehicle Speed 


JOHN BARKER 


John L. Barker is Development Engineer of the Automatic Signal 
Division of Eastern Industries, Incorporated, East Norwalk, Con- 
necticut. He has been associated with the technical development of 
Vehicle Actuated Traffic Signal Systems since 1933. 


IME and distance measuring techniques resulting from the im- 
. (ped given by radio and radar developments during World 
War II pointed a way to an improved method of measuring vehicu- 
lar speeds on the highway. 

Many devices and techniques have been worked out in the past 
for determining the speed of vehicles. Each has its own merit and also 
certain disadvantages in set-up procedure, accuracy, operating tech- 
nique, or interpretation of results. Use of the length of a radio wave 
provides a most accurate measuring stick, and this, combined with 
reliable electrical circuits for measuring time, provides the para- 
meters for practical speed measurement. 

Radar, in its general aspects, consists of sending out radio fre- 
quency energy from a transmitter to a desired target; of returning a 
portion of the energy impinging on the target in the direction of the 
transmitter; of sensing, by a receiver located at the point of return, 
the position and movement of the target. ‘The above process is anal- 
ogous to the ordinary echo noted when sound is transmitted over a 
long path and reflected from a surface back to the original source. 
Microwaves behave similar to light. They can be directed so as to 
locate specified targets. 


The Theory 


Moving targets in the path of a radio wave cause a shift in length of 
the reflected wave according to the doppler principle. This is ap- 
parent in the case of sound waves, as is noticed by the characteristic 
wail of a train whistle as it passes an observer. It is the wail produced 
on the radio frequency wave by the moving target that is evaluated 
in the reading of a radar speed meter. 
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The frequency of the radio wave received, as compared to the 
transmitted frequency, can be expressed according to the following 
formula: 


c+v 


Fp Fr 
where, Fx is the received signal frequency 
Fr is the transmitted frequency 


c is the velocity of light 
and, v is the velocity of the target 


The receiver measures the difference frequency (Fp) between the 
transmitted and the received frequencies. ‘This can be expressed by 
subtraction and a rearrangement of the above equation, as follows: 


The above formula is in its exact form when the direction of 
movement of the target is in the same direction as the shortest dis- 
tance between the Transmitter-Receiver and target. An angle be- 
tween these two directions requires a cosine factor for the more 
general solution. The cosine of angles less than 10 degrees yields 
accuracy within 2 %, and therefore this factor can be dropped. Since 
the relative velocity of the target to that of light is very small, the 
formula can be simplified to the following, in which case the dop- 
pler, or difference frequency, will be noted to be linear with respect 
to the velocity of the target. 


Fp =~ Fr 


c 

Since, A= rE the wavelength of the transmitted 
* radio wave, we have 


P= > 


With speeds expressed in miles per hour and wavelengths in centi- 
meters, the doppler frequency becomes very nearly 


THE RADAR SPEED METER 241 
Fp = cycles per second 


The development of microwave radar, using frequencies from 1,000 
to 10,000 megacycles a second, provided a tool for the measurement 
of the doppler frequency produced by vehicular speeds in a range of 
frequencies that can be accurately measured and translated in terms 
of miles per hour. The selection of a frequency for the radar speed 
meter was dictated primarily by two factors: - 


1. Transmitters must be dependable and simple in 
operation. 

g. A frequency must be selected which conforms with the 
requirements of the Federal Communications Commis- 
sion. 


The transmitter part of the speed meter was finally designed around 
the use of lighthouse tubes, and the frequency selected was 2455, 
megacycles. This frequency has since been allocated for the radar 
speed meter and is in the Industrial, Medical and Scientific Band, 
assigned by the Federal Communications Commission. 

Since the speed meter utilizes a radio frequency transmitter, a 
station license for each user (state, county, city, etc.) is required. The 
speed meter is classed as a pushbutton-operated radio station and 
therefore no operator’s license is necessary. 

The receiver of the speed meter can be compared with the input 
mixer stage of the conventional super heterodyne receiver, in that it 
receives energy reflected from the target and electrically combines 
this energy with a small amount of energy directly from the trans- 
mitter. The doppler beat note, corresponding to the frequency dif- 
ference, appears in the output of the receiver. It is interesting to 
note that microwave detectors are built along the same principle as 
the old cat-whisker crystal detector, typical of the very earliest days 
of radio. Manufacturing techniques were developed during the war 
for making a completely sealed unit having excellent operating char- 
acteristics, and, fortunately, not requiring the fuss and bother of the 
old crystal detectors. 


242 TRAFFIC QUARTERLY 


The doppler beat note, as calculated from the previous equations 
for 2455 M. C. transmitter frequency, is 7.31 cycles per second per 
mile per hour. An amplifier is used to increase the small received 
energy to a point where it can operate a frequency meter. Frequency 
meter circuits, connected to the output of the amplifier, produce a 
deflection of the needle of a conventional electric meter, which is 
calibrated in miles per hour. 


Design 
One speed meter using that method of operation is portable and con- 
sists of three parts which, for convenience in carrying, are packed in 
acase 9” x 16” x 26”. The functions of each of the parts are as follows: 

1. The transmitter-receiver (7” x 12” x 12”) contains the micro- 
wave transmitter and receiver. The antennae for the transmitter 
and receiver are mounted behind the bakelite face of the unit. Since 
the received signal from vehicles is quite small, an amplifier is incor- 
porated in the transmitter-receiver unit to amplify the doppler fre- 
quency to a value where it can be sent through a cable to the indi- 
cator-amplifier. 

2. The indicator-amplifier (6” x 9” x 9”) consists of a multistage 
electronic amplifier, a limiter, an electronic counting circuit for 
the doppler frequency, and an output circuit which contains a meter 
reading in “miles per hour.” 

g. The power-unit (4” x 5” x 10”) is connected to the indicator- 
amplifier by flexible cables and supplies the necessary operating volt- 
ages for the transmitter-receiver and indicator-amplifier. This unit 
is so designed that, by the selection of one of two power cords, it is 
possible to operate the unit from a standard 6-volt automobile stor- 
age battery (8 ampere current drain) or 120 volt 50—6o cycle A. C. 
(50 watts). 

A graphic recorder can be plugged into the above equipment 
where it is desired to make a permanent record of a speed survey. The 
graphic record is a duplicate of the meter reading in the indicator- 
amplifier, and provides means whereby, at any time, a detailed study 
of the vehicle behavior may be made. 

All connections to the various units are made by means of cables 


TRANSMITTER- RECEIVER INDICATOR-AMPLIFIER POWER UNIT 


Speed meter equipment (above) 
A typical speed meter set (below) 
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of the plug-in type, thereby not requiring any tools, etc., for set-up. 

This type of speed meter is manufactured to provide an accuracy 
of plus or minus g M. P. H. throughout its range of zero to 100 M. P. 
H. Extended field tests indicate that this accuracy is maintained 
over long periods of time. 


Operation 

The transmitter-receiver is best located near the edge of the roadway, 
with the antennae panel directly facing the oncoming traffic. The 
operating zone of the unit is a function of the height of the trans- 
mitter-receiver above the ground, the higher the unit, the longer the 
zone. With the unit on the ground, the zone is approximately 75, feet. 
The zone is approximately 150 feet at g ft. height, and 350 feet at 30 
ft. height. Since microwave radio wave beams are similar to those of 
a search light, it is possible to increase or decrease the range of the 
meter by the direction in which the transmitter-receiver is aimed. 
The doppler effect holds for both approaching and departing ve- 
hicles and speeds may be measured in either direction of vehicle 
motion. 

The indicator-amplifier is generally located at the convenience 
of the operator, preferably so that he can see both the meter and the 
traffic. The power unit can be placed at any convenient location. 

To operate, a main switch is turned “On” and two or three min- 
utes allowed for the tubes to warm up. The meter is then in opera- 
tion. The meter continuously shows the speed of a vehicle in its 
operating zone and shows both acceleration or deceleration. When 
two or more vehicles are in the zone of operation, the meter is ar- 
ranged to give preference to the faster-moving vehicle; but there 
will be meter readings showing all vehicle speeds. The fact that the 
vehicles are moving with respect to each other causes the relative 
target value of the vehicles to change, and there will be a change in 
the vehicle best “seen” by the speed meter. This results in the meter 
changing its reading from one vehicle to another. 

Characteristic advantages of this speed meter may be summarized 
as follows: 

1. Calibration of the meter is determined by its electrical cir-: 
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cuits and therefore does not require measurements of a zone or any 
calibrating procedure on the part of the operator. 

2. Scale distribution of the radar speed meter is linear in M. P. 
H., thereby allowing accurate speed classification in the higher 
ranges without sacrifice of loss of low speed measurements. 

3. Inherent accuracy of the speed meter is very high and is main- 
tained even when the meter is subjected to rough field usage. 

4. A minimum of set-up and take-down time is required for 
each speed survey; approximately five minutes for each operation. 

5. A graphic record can automatically be made; or the operator 
can classify data while it is being taken, as described later under 
“Field Observations.” 

6. The element of driver reaction, which has at times been a 
factor in other types of speed measuring devices, can be eliminated 
by concealing the transmitter-receiver. 

7. Sampling, which has heretofore been a limitation of some 
types of speed meters, is almost completely eliminated. 

Tests conducted by the Public Roads Administration indicate 
that traffic densities in excess of 1000 cars per hour on multi-lane 
roads do not provide sufficient spacing between vehicles to allow 
positive identification of all vehicle speeds. At this level, and with 
the transmitter-receiver located at the side of the road, cars in the 
nearest lane can sometimes obscure some cars in lanes farther away. 


Field Observations 


A typical recorder chart made on the Merritt Parkway is shown in 
Fig. 1. The speed distribution and vehicle spacing is read directly 
from the recorder chart. The true speed of the vehicles is the top of 
the rounded portion of each of the curves. A number of readings on 
the chart will be noticed to have double or triple rounded parts be- 
tween which the meter did not drop to zero. This is characteristic of 
a group of vehicles so spaced that the needle does not drop to zero 
before it begins to register on its following target. Ordinarily, there 
is an identifying sharp dip of the meter pen between the rounded 
portions of the curve. This dip is caused by the vehicle’s going 
broadside past the transmitter-receiver. It identifies separate ve- 
hicles. 
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DATE NOV. 6,1947_ WEATHER CLEAR 
LOCATION ROUTE U.S.6 SURFACE CONCRETE 
FARMINGTON, CONN, CONDITION CLEAR. 
DIRECTION EAST WEST TIME PM. 
SPEED ACCUMULATION CURVE 
10 20 30 40 50 60 70 80 
100 
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10 


10 20 30 40 50 60 70 80 
MILES PER HOUR 

MODAL SPEED 40.4 MPH, TOTAL OBSERVATIONS 201 

85 PERCENTILE 46 MPH OBSERVER 


Fic. 2. Speed Accumulation Curve 
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In tabulating the individual vehicle speeds to prepare a speed 
accumulation curve, as shown in Fig. 2, the following method has 
been used by Earle Osterhoudt, Department of Highway Control, 
Connecticut State Highway Department, and found efficient. 

The graphic recorder tape is stretched out flat on a large table 
and a straight edge, which can conveniently be 3 feet long, is laid 
across the tape. The straight edge is moved down, in 2 M. P. H. inter- 
vals and the number of peaks exposed by each movement downward 
of the straight edge is tabulated and corresponds to the number of ve- 
hicles in the speed interval through which the straight edge was 
moved. This procedure is carried out for the total speed range of 
the chart and a length of chart is so analyzed as to give a sufficient 
number of observations to prepare the speed accumulation curve. 

A method for preparing a speed distribution curve directly from 
the observed readings of the radar speed meter has been devised by 
R. B. Luckenbach, District Traffic Engineer, Division of Highways, 
District XI, State of California. A specially prepared data sheet, 
similar to that shown in Fig. 3, is used. Vehicle speeds, read directly 
from the speed meter, are classified according to passenger cars, 
buses, trucks, etc. A symbol, corresponding to this classification, is 
marked on the specially prepared data sheet in its proper 2 M. P. H. 
grouping. Each vehicle, therefore, is represented by an “X,” “B” or 
“T,” etc. A speed distribution curve is shown in Fig. 4. The number 
of observations taken for a specific curve is not important, but they 
should be taken until a smooth, shaded area results from the squares 
marked with the X, B, T, etc., in order to insure a true distribution 
curve. Mr. Luckenbach reports that he generally records vehicles 
until one of the 2 M. P. H. speed intervals is filled. It is then possible 
to compare a number of speed distribution curves since they all 
have the same number of observations at the maximum of the curve. 
This method of setting the number of observations is based on al- 
ways sampling the same number of cars at the model speed. 

The pace can be read directly by noting the point at which the 
width of the curve equals the desired pace width. The total vehicles 
in each 2 M. P. H. interval is tabulated in the vertical column on 
the right hand side of the data sheet, the total observation being the 
sum of the vehicles in these intervals. The percent cars in the pace, 
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over pace range, and under pace range, are calculated from the 
figures in the total column. 

Since practically 100 per cent of the vehicles can be taken by 
means of visual observation of the speed meter reading, the operator 
can complete a chart in a very short time. A minimum of office cal- 
culations is required. It is to be appreciated that this type of speed 
survey does not have the desirability of an automatically recorded 
record, but the method does seem to shorten the amount of data 
classification and therefore will produce more speed studies in a 
given period of time, which, after all, is the prime object of the traffic 
engineer. 

The Connecticut State Police, under Captain Ralph J. Buckley, 
Commander of the Traffic Division, have used the speed meter to 
study vehicle operator behavior. The speed meter has not in any 
way been used as a “speed trap” but simply as a means of calling the 
driver’s attention to the fact that his speed is being observed, as 
shown in Fig. 5. In one series of tests the speed meter was set up at 
the edge of the road and readings taken by a state police officer, who 
communicated by means of a two-way radio with another officer 
further along the roadway. 

Vehicles travelling above the speed limit were radioed to the 
second officer and he in turn stopped the violator and issued a warn- 
ing. The use of courtesy warning cards for this type of speed educa- 
tional program seems to have considerable merit. Driver’s reactions, 
in complying with the speed laws when notified that speed tests were 
being conducted, were excellent, and it is felt that this type of police 
work yields huge dividends in accident prevention. 

The official consensus to date indicates that electrical speed- 
measuring devices will play an increasingly important part in edu- 
cational and enforcement programs. 


» 


Fic. 6. Equipment in Use 


x {ATE Po ‘ 
Fic. 5. Use of Speed Meter by State Police 


Problems of Ground Transport 
To Growing Air Terminals 


ROBERT RAMSPECK 


Mr. Ramspeck, an attorney and for seventeen years a member of 
Congress from Georgia, is Executive Vice-president of the Air 
Transport Association of America. He also served as Chief Deputy 
United States Marshal; as City Attorney of Decatur, Georgia, and 
as DeKalb County Representative in the General Assembly of 
Georgia. In 1929, he was elected to the Seventy-first Congress, to fill 
an unexpired term, and was thereafter re-elected. He served as 
chairman of House Civil Service Committee, as member of the 
Democratic Congressional Campaign Committee, and was Demo- 
cratic whip of the House of Representatives. He resigned from 
Congress on January 1, 1946, to assume his present post with ATAA. 


WELVE and a quarter million passengers rode the domestic 

scheduled airlines in 1947. In 1948, according to present indi- 
cations, a substantially greater number will pass through the nation’s 
airline terminals. 

New York City in 1947 estimated that by 1955 the number of its 
airline passengers would reach 18,750,000. Last year there were more 
than four million. In the Chicago metropolitan area, survey of air 
traffic and airport facilities just completed by the Air Transport 
Association, reveals an expectancy of 12,730,000 airline passengers 
in 1955, about three times the present volume. 

Despite construction of a 75-million-dollar municipal airport 
for Chicago to begin this year—visualized as being, on its comple- 
tion in six or eight years, the largest, most modern, and best equipped 
air terminal in the world—those who made the survey hint it will be 
inadequate by the time it is finished. They say that Chicago should 
begin plans at once for handling 22,250,000 airline passengers in 
1972. 

In varying degrees, these increases in airline passenger traffic are 
common to every large city. The first ten cities in airline passenger 
volume in 1946—the last year for which statistics are available—were 
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New York, Chicago, Washington, Los Angeles, Boston, Detroit, San 
Francisco, Cleveland, Pittsburgh, and Miami. Then came Newark, 
Seattle, Atlanta, Minneapolis, St. Louis, Dallas, Kansas City, Port- 
land (Ore.), Denver, and New Orleans, followed by Norfolk, Phila- 
delphia, Buffalo, Houston, and Cincinnati. 

It is safe to say that in these twenty-three additional cities of large 
airline passenger traffic similar conditions of projected terminal ex- 
pansion prevail to some degree, and that the list of cities below this 
ranking are looking at their airports and traffic facilities with some 
wonderment. For the 12,260,000 persons who rode the airlines in 
1947 are almost twice as many as in 1945, and more than four times 
as Many as in 1940. 

The volume of airline passenger traffic did not increase appre- 
ciably in 1947 over 1946, but it did increase slightly, while other 
forms of intercity and interstate passenger traffic fell sharply. Con- 
sequently, the airline industry generally looks for a moderate in- 
crease this year, and sober predictions place a sharper rise in the next 
few years, dependent, of course, on national prosperity and world 
political conditions. 

These glittering prospects warm airline executives. But also they 
keep them busy with highway planners, figuring ways to keep surface 


transportation between airports and cities in gear with the speed 
offered by airplane travel. 


Air Passengers Complicate Ground Traffic 


For when it is considered that almost every airline passenger is car- 
ried to the airport in some highway vehicle, and away from it in the 
same manner at his destination, it can be seen that the 70,000 or more 
persons who travel the comparatively short distances between cities 
and airports every day complicate already overburdened traffic 
arteries, particularly around our larger cities. 
Nor is that all. Large airport operations require thousands of 
employees, from the 7,000 of Washington’s National Airport, to the 
ten-to-twelve thousand who will work at Idlewild and Chicago's 


municipal airports. Most of these will use private automobiles or 
buses to get to their employment. 
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Then there are the air-cargo activities of the scheduled airlines, 
that increased 107 per cent in 1947 over the year before. Competent 
authorities say that air cargo will increase further in volume until it 
eventually overtakes passenger transport as a major source of 
revenue. Factors tending to increase the traffic congestion around 
airports are the recently consummated agreements between air car- 
riers and motor truck operators. These already are placing scores of 
trucks daily on the city-airport highways in the wide pick-up and 
delivery service by which the speed of the airplane is added to the 
nation’s distribution scheme. 


The Airlines Are Attacking 


Add to these the scores of mail trucks and the hundreds of cars of 
sightseers that come to the larger airports every day, and problems 
that tax the ingenuity of our best traffic planners present themselves. 
Nor are these difficulties entirely in the future. The problems 
are already here, and on a large scale. Many of them are pressing 
hard, and the remainder are sufficiently close to be urgent in a few 
years. 
Airlines already are attacking. The principal thing they sell is 
speed of transport, and they are determined that the sale of their best 
merchandise shall not be hampered by unsolved problems of trans- 
port on the ground. Obviously incongruous are the opportunity to 
go by air from New York to Detroit in 150 minutes and the need to 
spend from go to 135 minutes in travel to and from the terminals. 
It is not that ground facilities are always inadequate. The irritation 
comes from no impeding traffic in the air contrasted with far too 
much on heavily traveled arteries in and about any metropolitan 
center you care to name. 


Airlines to Remain Air Carriers Only 


Airlines regard ground transport connections and facilities of great 
importance to their success. They realize they cannot achieve rapid 
mass transportation and consequently high load factors with greatest 
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advantage to themselves and the public, unless passengers are assured 
a moré rapid means of transport to and from the terminals. 

In a great many ways airline hands are tied. 

One factor is more or less of their own choosing. Airlines are air 
carriers only. They wish to remain so. They have chosen not to en- 
gage directly or indirectly in other forms of transportation. Con- 
versely, they are united in resisting any encroachment on air trans- 
port, directly or indirectly, by railroads, steamship lines or motor 
carriers. This stand makes them dependent on surface carriers— 
principally taxicabs or buses—for transport between city and airport. 
The airlines are not likely to change their position on this. But they 
are supporting vigorously a demand noticeably visible among air 
travelers—a means of supplementing the speed of air travel with 
comparably fast ground transport. 

The airlines’ most effective action is to work locally in serious 
attempts to make the speed of ground transport at airport doors com- 
parable with that of air travel. 

This is a field, however, in which there are many rocks. 

Obviously, the more serious problems are in the larger cities. 
And, it may be repeated, every city presents an entirely different set 
of conditions. An airport’s location, its distance from the business 
section, the type of management, the form of jurisdiction—national, 
state, county, municipal, or even private—proximity of trunk high- 
ways, the availability, willingness, and fitness of surface transport 
operators to provide services, varying laws and regulations govern- 
ing highway transport—these and other factors give individuality to 
every airport. 

This leads to a mixed situation. For instance, a cab may be hailed 
anywhere in New York or Chicago for a trip to an airport. Or a plane 
passenger may go to a central terminal and ride to the airport in a 
contracted vehicle. Yet in many large cities, travel to and from the 
airport is limited to contract-transportation by limousine or bus, 
operating on fixed routes, with intermediate stops before reaching 
a downtown terminal. 

This results in a stream of taxicabs, plus private automobiles, 
added to the short, heavily traveled routes leading to airports, and a 
more solid line of contracting vehicles going away from it. These, 
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added to the thousands of employees, persons bent on non-flying 
business at airports, and casual visitors, make a formidable traffic 
problem for highway planners, ground transportation executives, 
airport management, and the airlines. 

It is estimated that 16 per cent of the total airline passenger traffic 
of the nation originates in the New York metropolitan area, anda 
like amount ends there. This should make a total passenger volume 
of about 4.1 million persons this year, or about 11,500 each day. The 
Chicago survey shows that an average of about 10,000 persons will 
arrive or depart from Chicago by air every day this year. 


Meeting the To-and-From Problems Jointly 


In these cities, and others like them, the airlines have, in the main, 
met their common problem of ground transportation connections 
jointly, according to local conditions. At most airports, transporta- 
tion in limousine or bus is available, under contract with the airlines 
to provide adequate service. In these cases, full taxicab service is not 
usually available. That is, when vehicles of a contracting company 
are available, a cab driver bringing a fare to an airport may find it is 
made inconvenient for him to find a return fare, no matter how many 
passengers are de-planing. The contractor feels he has a right to this 
business, and his vehicles are at the most advantageous locations 
with solicitous attendants. The cab driver, though he may freely 
deliver passengers to the airport, finds a virtually closed door when 
he looks for a fare on the trip back. 

This is not a criticism of ground transport operators. The local 
problems peculiar to each airport are the concern of the airlines 
landing there, and the appropriate local authorities. The Air Trans- 
port Association, however, representing all of the airlines on an in- 
dustry basis, is greatly concerned in finding some sort of pattern 
applicable as far as possible to all airports. 

It is the job of the Association to help sell air transport to as many 
persons as possible. It has been pointed out that the principal mer- 
chandise of the airlines is speed. It will be much easier for airlines to 
sell busy executives or salesmen or other persons to whom time is 
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actually money, the idea of traveling by air if those persons can be 
_ assured of good ground transport. 


Ground Transport in Air Travel 


A man traveling from New York to Detroit on a hasty schedule, for 
instance, would be more inclined to choose air travel over other 
forms if he knew that the ground trip from the Forty-second Street 
airline terminal to Idlewild Airport, a run of 15 miles, would be 
direct, non-stop, and completed in 15 minutes instead of 38, the 
present average; or that the 31 miles from Willow Run Airport to 
Cadillac Square could be covered in 31 minutes instead of about 
70 at present. Or, if a traveler were more confident that in whatever 
direction his trip took him, he would find speedy, safe, comfortable 
and adequate ground connections on high standards, airports would 
be more profitable to those who build them by reason of increased 
use of their facilities. 

Airport-to-business-district schedules in New York, Detroit, and 
Chicago—and in perhaps twenty more cities in the highest brackets 
of airline passenger traffic—clearly call for a radical change in high- 
way design, or perhaps for a new mode of transportation. 

This thought of a new method of ground travel is brought to 
mind by stories of an overhead monorail system, which, in many 
respects is a refined and far speedier version of the outmoded “ele- 
vated.” It has been talked of for years as a possible means of sub- 
urban and interurban transport. It might be a practical solution to 
our problem here, though I have not seen any actual studies support- 
ing this belief. Such a system has been broached for the New York 
area, and it may be food for thought for such a forward-looking 
organization as the New York Port Authority, which does a magnifi- 
cent job in planning and operating bridges, tunnels, and airports in 
its area. 

Some cities, too, have considered extending subway systems to 
airports. Whether this is economically feasible or not remains to be 
seen. In New York, Chicago, and Boston, it is possible in the future. 

A live experiment is under way in Cleveland, that could point 
the way to a future mode of city-airport communication. A company 
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has been certificated by the Civil Aeronautics Board to operate a 
helicopter service between downtown Cleveland and its outlying 
airport. At this writing the service has not been started, but from an 
experimental point of view developments are being closely observed. 
The most obvious disadvantage is the limited capacity of a heli- 
copter. But the scheme is worth watching. 

For pressing problems of the moment—and perhaps for some 
time to come—it seems obvious that highway transport will be the 
principal means of communication. For the time being, this throws 
us back to about where we started—the enhancement of road speed 
for airline ground connections. 


Rapid Change Needs New Planning 


While airlines have a direct interest in the quality and speed of 
surface transport facilities, there remains a fact that too few persons 
seem to remember—the airlines do not own airports. 

Nevertheless, the actual contractual arrangements necessary to 
have a motor carrier operating efficiently, regularly, and at a reason- 
able tariff, to and from an airport, are in almost every case between 
the servicing airlines and a ground service contractor, 

In the main, arrangements at most airports have worked out well. 
Yet air transport is growing so rapidly, the conception of airports as 
suburban centers of travel, recreation, and amusement is developing 
so fast, and increasing air cargo is adding so many trucks to any con- 
sideration of highway construction near cities that a new line of 
planning is necessary for every city of a hundred thousand or more, 
or even somewhat smaller communities. 

It is not too visionary to state that airports of ten-to-twenty years 
hence will be primary centers of community life. Certainly, with 
surveys showing so many persons using air terminals, there will be 
greater need for hotels in the vicinity, for restaurants, retail stores, 
theaters, swimming pools and all the other facilities that will bring 
urban convenience to outlying airports. 

If this is true—and it is a definite trend in plans for Idlewild and 
Chicago municipal airports—then add the problem of afternoon and - 
evening traffic from all directions—a considerable parking problem. 
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In all this, the airlines will not forget their prime purpose—to 
transport persons through the air with as much speed, at as great a 
convenience, and in as much comfort as due regard for safety allows, 
with ground transport at both ends of the trip in keeping with the 
tempo of airline travel. 

The form of attack the problem will receive is being seriously 
studied by the Air Transport Association. The most obvious solu- 
tion is solicitation and pressure on jurisdictional subdivisions to 
create express highways for airline passengers, for truckers engaged 
in ground transport of air cargo, for the postal service and the gen- 
eral public. 

The air terminal of the future, in its utilitarian sense, will be 
dedicated to speed of transport. As airlines develop their efficiency 
and scope of operations, there will be a corresponding decrease in the 
amount of detail necessary to arrange for an air trip, including 
ground transport. 


The Airport of the Future 


Airports will be at increasingly greater distances from the centers of 
cities, but with ground transportation between them available at 
approximately a mile a minute, non-stop, with no traffic lights. Pas- 
sengers will be set down at the waiting room. Ticket sales will be 
immediate and fast. A seat reservation will be obtainable on a plane 
leaving almost immediately in whatever direction you are going; for 
all-weather flying, and greater frequency of flights are assuredly on 
the way, with more planes going to more places than ever before. 
When the plane is ready, an elevator or escalator will connect with 
the landing level. The plane will leave on time and fly on a split- 
second schedule. If arrival is at a similarly-planned airport, pas- 
sengers will de-plane, go to an adjacent platform and be sped to 
downtown over a high-speed highway. If arrival is in the evening, or 
at night, a hotel, movie, and other accommodations will be available. 
The things we are immediately concerned with here—the in- 
crease in speed of ground transport—are principally the problems 
of cities, counties, or similar political subdivisions. The composite 
situations are not too great to be overcome. Almost every community 
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in the country has seen the necessity for building an airport. Fast 
transport between it and city terminals is a necessary adjunct to the 
kind of service demanded of the airlines. 

In summary, what seems to be needed is this: immediate, pos- 
sibly temporary, airport traffic plans for larger centers of air traffic 
to relieve the present overcrowding of highways and to speed ground 
transport; and a long-range plan for airports of the future. Those 
who will plan these things can take a page from the experience of 
city traffic planners who are deluged with more automobiles and 
more car passengers than were dreamed of a quarter century ago. 

Airports are increasingly important to the life of the community. 
No one knows where the volume of airline traffic will level off, but 
the views that have been taken of the future indicate that those who 
shall formulate these plans will do well to make them on a large scale. 
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The Registration and Control 
of Motor Vehicles 


LEE C. RICHARDSON 


Mr. Richardson has been with the Michigan Department of State 
since 1932—as Director of the Motor Vehicle Division since 1939. 
Active in A. A. M. V. A. affairs since the Association was organized 
on a national basis in 1932, he had held all offices in Region III 
when he became President of the Association last November. He 
was a member of the committee that developed the Association’s 
amputee driver-training program and the motor-vehicle mechani- 
cal adaptations for amputee drivers in 1944 and 1945. 


$ MOTOR Vehicle departments began to be established by the states 
A in the early years of this century, vehicles were registered for 

the primary purpose of identification. Later, taxation features were 
associated with registration procedures in order to collect revenue 
for road development for the rapidly mounting number of auto- 
mobiles. 

During that period, legislatures groped for satisfactory organ- 
izations and methods for collecting taxes and providing records for 
protecting ownership. In some instances, they copied existing state 
laws; in others, attempts were made to create new agencies and new 
systems. There were no models and few guide posts. The legislative 
bodies did the best they could under the circumstances. Their de- 
liberations, however, produced a diversity of organizations and pro- 
cedures that remain with us today. 

As a result of operating without a basic plan, our legislatures 
have located authority for registering vehicles in various depart- 
ments or bureaus of state governments. 


Little Uniformity of Method 


In nine states, the registration of vehicles is accomplished in the 
office of the secretary of state; in the revenue department in fifteen; 
in the highway department in eight; in a separate motor vehicle de- 


260 


CONTROL THROUGH REGISTRATION 261 


partment in fourteen; and in a department of public safety in two. 
One state uses the warden of its penitentiary as the registration au- 
thority. 

A diversity of ways also is used to achieve contact with registrants. 
In nineteen states, branch offices are staffed with personnel directly 
responsible to the state motor vehicle authority. Nineteen other 
states handle these functions through an elected county official who 
acts as an agent of the motor vehicle department. Eleven states oper- 
ate on a centralized basis; all matters are handled directly with the 
department headquarters. 

In the choice of agents of the department, legislatures again 
exhibited lack of agreement. In some states the county clerk was 
selected as agent; in others, the county treasurer or auditor; and in 
still others, the county probate judges. 

Even on so simple a matter as registration date, there was little 
agreement. Twenty-eight states require vehicles to be registered by 
January 1, three by March 1, and twelve by April 1. July 1 is the - 
choice of one state and October 1 that of another, while two others 
have chosen November 1. In one state, registration is on a quarterly 
basis; in another, it is monthly. 

In twenty-seven states, no grace period is provided for late regis- 
tration, but in seventeen others, official grace periods of thirty to 
ninety days have been written into the law for the benefit of tardy 
registrants. Two states have established a limit of fifteen days, while 
three provide grace periods of varying length through the exercise 
of administrative authority. 

Thirty states and the District of Columbia now issue titles or 
certificates of ownership for the purpose of protecting the rights of 
owners. In eighteen states, however, title laws have not been enacted; 
registration alone is used as a means of establishing ownership. 

To indicate that the vehicle has been registered and that fees 
have been paid, it has become customary to issue two license plates. 
This practice had been adopted by all but two states in 1941. 

While some degree of uniformity had been obtained in the num- 
ber of plates issued, practices regarding their disposition on transfer 
of a vehicle fall in three classes. In twenty-five states, the plates follow 
the vehicle when ownership is transferred; in seventeen, the plates 
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remain with the owner and may be assigned to any new vehicle which 
he may acquire; and in seven, the plates must be returned to the 
department when the vehicle is sold. In the latter instance, authority 
is granted either to cancel or reissue the plates to the original holder. 


Fee Bases Vary, Also 


Along with this diversity of methods for accomplishing registration, 
a variety of bases have been developed for determining registration 
fees. Passenger vehicle registration fees are based on at least four 
different methods of computation. Twelve states register on a flat- 
fee basis, six use horsepower, three gross weight, and fifteen empty 
weight. Thirteen make their determination of tax on combination 
ratings. Some states even use the list price ofthe vehicle as a factor 
in the determination. 

In the case of trucks, seventeen states register on a gross-weight 
basis only, nine on empty weight, and eleven on rated capacity. 
Twelve use combinations of two or more of the following factors— 
flat fee, gross weight, empty weight, capacity, chassis weight, horse- 
power, number of axles, and age. 

At the time that almost all of our registration laws were passed, 
the motor vehicle was strictly a state and local matter. There was 
little interstate movement of vehicles. So long as this situation 
existed, state laws dealt adequately with the matters they were 
enacted to cover. Shortcomings began to’ be keenly felt, however, 
when road facilities of neighboring states were joined and interstate 
travel expanded with every improvement for increasing the travel 
radius of the vehicle. 

The problem caused by interstate operation of vehicles was 
quickly followed by two other and equally important ones growing 
out of the increases in number of vehicles within each state; namely, 
traffic accidents and congestion of streets and highways. These devel- 
opments led to increased need for registration data by enforcement 
officers, motor vehicle administrators, engineers, and legislators, and 
resulted in extraordinary demands for both reference and statistical 
information. 


The police official quickly found he needed accurate and ade- 
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quate specific information to cope with mounting enforcement 
problems. Correct spelling of names, accurate addresses and com- 
plete descriptive information became of first order of importance to 
him. His need of statistical information increased as well, but not 
to the same degree as his reference requirements. 

The motor vehicle administrator, in addition to supplying the 
increased requests of others, found that his own use of registration 
record data and statistical information was also growing. With the 
rise in traffic accidents and the application of techniques provided 
in driver license and safety responsibility laws, the necessity for 
associating registration records with driver and responsibility rec- 
ords grew in importance. 


Uses of Registration Data Are Important 


Administrative use of registration information by state departments 
has increased now to the point where a number of states find it 
feasible to file all records together, in order to expedite reference 
and effect control of the vehicle and operator simultaneously. 

The engineer likewise became increasingly dependent on regis- 
tration statistical information on which to base trends, so that the 
highways and bridges he designed would be adequate to accom- 
modate safely the constantly increasing number and size of vehicles. 
In many states, engineering use of data is responsible for numerous 
studies to determine number of vehicles by particular body type, 
gross weight, and use in commerce, to mention but a few of many 
items of data that are considered essential in planning and building 
modern systems. 

Unfortunately, at the date most registration legislation was 
enacted, the informational value of records was appreciated only to 
the extent that it applied to the individual. Use of mass statistical 
data had not developed beyond accounting for the number of pas- 
senger cars and trucks and fees paid. Moreover, because of the 
various methods adopted for determining fees, many state laws failed 
to require information that is now considered essential. While some 
laws also require information that is of no value today, most short- 
comings resulted from omission rather than commission. 
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Likewise, the laws of many states were developed in such a way 
_ that such classifications as vehicle type, body type, and other factors 
cannot be compared with similar information from other states. 
Even though some progress has been made in correcting certain of 
these difficulties, a number of states are still required by their laws 
to register some classes of vehicles on bases other than those used by 
the majority of the states. 

To illustrate the nature of the problem, a state legislature might 
have before it a bill to adjust registration fees on buses. In requesting 
information on this matter from the motor vehicle department, this 
body is likely to find that by reason of some earlier legislature’s 
action, the state is one of the five that class buses as autos or one of 
seven that register this type of vehicle with trucks, and that it is 
difficult, if not altogether impossible, for the department to supply 
the required information. 

At present, twenty-four states class taxicabs with passenger cars; 
three classify them with trucks. School buses are classed as autos in 
five states, and as trucks in nine. Thirty-four states include tractor 
trucks with ordinary trucks. Only fourteen states are able to account 
for the vehicles that operate on diesel fuel. 

The foregoing recital of deficiencies in our registration facilities 
and procedures would be meaningless if it were not for the fact that 


their recognition has been responsible for something being done 
about them. 


What Is Being Done About It 


An early attempt to deal with these weaknesses was undertaken in 
1921 by Connecticut, Maryland, Massachusetts, New Jersey, New 
York, Pennsylvania, and Rhode Island. Those states organized “‘to 
consider the question of guiding future legislation and adminis- 
tration of motor vehicle laws so as to procure uniformity and reci- 
procity.” The action resulted in the formation of an organization 
that later became the American Association of Motor Vehicle 
Administrators. It has furnished on a nationwide scale the leadership 
necessary to rectify the shortcomings that have become evident in 
many state laws. ’ 

Further concerted action was put in motion in 1924, when under 
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the leadership of Herbert Hoover, then Secretary of Commerce, 
nationwide consideration of the problem was undertaken by the 
National Conference on Street and Highway Safety. 

The Conference developed what has become known as the Uni- 
form Vehicle Code, the Acts of which deal with administration, 
registration, certificate of title, and anti-theft; operators and chauf- 
feurs; civil liability; safety responsibility; and the regulation of 
traffic on highways. 

Some parts of the Uniform Code as far as basic law is concerned 
are to be found in all of the states, thirty of them have followed closely 
the exact language of the Code, twelve states and the District of 
Columbia have included many portions of the Code in their laws. 

The adoption by the states of various Acts of the Code has been 
a major contribution to uniformity. A great deal remains to be 
done, however, since only 14 states have adopted Act. I. The latter 
contains the Uniform Motor Vehicle Administration, Registration, 
Certificate of Title, and Anti-theft Act and sets forth an organization 
and procedure which if adopted by all state would give us the uni- 
formity that is sought. 

Following World War II in 1946, new impetus was given to the 
cause of uniformity of administration and control by the adoption 
by the President’s Highway Safety Conference of an Action Program 
which subscribes to the basic principles of the Code and creates 
renewed interest in making it what its full name implies—A Uniform 
Vehicle Code. Although the President’s Conference is concerned 
with achieving highway safety, its program must necessarily embrace 
these activities that aid in attaining its objectives. 


Further Attempts to Improve Systems 


One of three national committees of the Conference is the State 
Officials’ National Highway Safety Committee. In embarking on its 
program, “A Job for the State in ’48,” it is undertaking to have each 
state that has not already done so, make a comparison of its laws with 
the Uniform Vehicle Code. This activity when fully carried out will 
produce beneficial results in the field of registration and control as 
well as in the field of safety. It will bring to light all existing defi- 
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ciencies and make possible their correction through appropriate 
legislative action. 

Several states, including Michigan, have already made compara- 
tive studies of their state laws and the Code, as a result of the co- 
operation in the Conference program of public officials concerned 
with motor vehicle matters. If this development becomes as popular 
and effective as seems likely, the needs of the public, the legislature, 
the motor vehicle administrator, the enforcement officer, and the 
engineer will be fully met. 

Meanwhile, in every state, motor vehicle departments are con- 
stantly striving to improve their record systems to make them more 
serviceable to all who are dependent on them for information in the 
public interest. During 1947, at least twelve states made major im- 
provements in their registration methods by the adoption of me- 
chanical means of handling and processing their work. Other states 
have new methods and procedures under consideration and will 
undoubtedly take constructive action if budgets permit. 

These developments and individual initiative exercised in the 
interest of better registration methods will undoubtedly bring about 
improved conditions at an early date. Moreover, since it is one of 
several problems under a coordinated attack, there is little likeli- 
hood of failure. 
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A Businessman’s Point of View on 
Off-Street Parking Facilities 


BYRON T. SAMMIS 


Mr. Sammis is President of the Huntington, L. I., Chamber of Com- 
merce. He has been a businessman in Huntington (real estate and 
insurance) since 1923. For the last fifteen years he has been active on 
parking committees of both businessmen’s associations and of the 
Chamber of Commerce. He is Secretary of the Huntington Business 
Men’s Parking Corporation, a nonprofit organization for acquiring 
parking areas in the interest of the city. Mr. Sammis is also a mem- 
ber of the governing board of the Huntington Y.M.C.A. 


HE NUMBER One Problem of merchants all over the United 

States is parking. It has been the Number One Subject of direct 
interest to almost all the businessmen I have met on nationwide trips. 
I must emphasize the qualifying word, almost; for I am afraid that a 
few businessmen—and some of them pretty important as to size of 
establishment—have no point of view at all, or just don’t care. 

For example, in one large city, to my knowledge within the last 
six months, two large stores have been completed. The job involved 
nearly half a million dollars. Parking arrangements? Absolutely 
none. So what happened? When it became expedient to eliminate 
center parking on Main Street in two blocks near these stores, one of 
which is a market, the protests started. The protesting organizations 
knew of the city’s parking plan. Yet one large national chain store did 
not even reply to a letter about the matter. 

My first actual awareness of parking as a real problem was in 1916 
when the owner of a livery stable and auction block in Freehold, New 
Jersey, bequeathed approximately one-and-a-half acres in the busi- 
ness area for ‘“‘permanent free parking.”’ He also endowed the lot for 
both general maintenance and sanitary facilities. Here, then, in 
1916, was a horse trader who apparently realized that the era of the 
horse was over, that the automobile was to take its place. He foresaw 
moreover that limitations of space apply to motor vehicles as to every- 
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thing else. Would that some of our town fathers had been as fore- 
sighted. 

Off-street parking is the responsibility of the city, the business- 
man, and the motorist—not the exclusive responsibility of any one 
or two of these groups. The degree of responsibility of course may 
differ. ‘“The motorist” is too diversified a group to be easily organized 
and each individual has but a small stake in the matter. His chief 
problem is parking close enough to a particular store. He naturally 
does not have the incentive of the businessman to improve facilities. 
But he would cooperate, were a plan developed. Otherwise he can go 
somewhere else. 

Local government is unavoidably slow in originating methods, 
and cumbersome in getting public approval and funds. It would 
seem, therefore, that the origination of off-street parking plans 
should spring from an association of vitally interested businessmen, 
because the businessman is more directly affected financially by ade- 
quate off-street parking facilities or by the lack of them. He is the 
logical one to initiate the acquisition of such areas. He shou!d be the 
first to see the necessity. This, however, is not always the case. 

Businessmen in some areas become increasingly aware of the 
need for parking lots. They worry for fear business will go to stores 
that do have good facilities. Yet some of the more articulate of them 
argue that responsibility for these areas is solely that of the local gov- 
ernment. The government in its turn maintains that responsibility 
is, to a great extent, the businessman’s, with the net result that prog- 
ress is nil. Perhaps ignorance, the nose too close to the grindstone, is 
partly the cause of the businessman’s lack of aggressiveness in this 
situation. I feel sure that the businessman, if properly informed will, 
in most cases, assume his share of the responsibility. 

Two elements of responsibility are involved: one, the responsi- 
bility for leadership in the matter of planning and executing the 
plans for proper off-street parking; and secondly, the responsibility 
for the actual financing of the project. The initiative in leadership 
we have already discussed. The element of financing is a ticklish one. 
Wherever it occurs, cries and squawks will be heard from all cor- 
ners. But financing, whether through town bond issues, parking 
meters, etc., fairly equally distributes the cost among those who ben- 
efit—the motorist, the businessman and the town as a whole. 
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In Huntington, Long Island, where I live, for instance, the local 
government and the Chamber of Commerce both function for our 
whole township. The township with a population of over 40,000, 
is composed of eighteen villages or centers, varying in size from 12,- 
ooo downward. Though our population places us in the category of a 
“city,”’ our government operates under the second-class town system. 
Therefore many of the progressive state laws relating to parking 
facilities which are operative in other similar areas do not apply in 
our area. We had to find a different solution. 

The parking problems of our larger trading areas are acute, since 
our established business areas are old. (Our town was founded in 
1653.) They have all of the problems attendant upon areas which 
grew, like Topsy, with no particular plan. 

Some years ago our official Town Planning Board, a group ap- 
pointed by the local town Board and operating actively, drew up a 
parking plan for our main business area in Huntington village. With 
the best of intentions they proposed some excellent suggestions—in- 
cluding the acquisition of a number of parking fields. This was 
widely publicized, with the natural result that the cost of the areas 
proposed for parking spaces rose to such proportions that their ac- 
quisition was made utterly impossible, due to the financial considera- 
tions involved. 

Some businessmen, with a wiser and more objective viewpoint, 
became increasingly concerned, realizing that while this “do nothing 
policy” was in progress, their own pocketbooks were being directly 
affected. Furthermore, the specter of the possible establishment of 
an entirely new shopping area in nearby locations, continually 
haunted them. In various parts of Long Island this has been going 
on. New shopping areas, with adequate space for parking, have been 
established, and the old areas are more or less at a standstill or going 
downhill. In the late ’thirties, need for action became vital. Through 
conference and hard work a plan was evolved and presented to the 
town officials. 

A few of the leading businessmen proposed to organize a non- 
profit business corporation, to acquire parking areas, such areas to be 
leased to the town for a period of ten years at an annual rental of 10 
per cent of the cost plus taxes and insurance. This rental was to be 
accepted as amortization of the principal, the parking fields to be 
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deeded to the town at the end of the ten-year period, for permanent 
_ use. They of course were to be used during the ten-year period as 
parking fields—please note, we did not entail the lots as permanent 
free areas. Who can foresee the future as to the need of making a 
change for their use? 

The town officials agreed to the plan. A corporation was formed. 
Options were secured on two fields. Then by direct solicitation to 
merchants and businessmen, including chain-store organizations 
and theater operators as well as owners of business property, the 
value of which is directly affected by provision of nearby parking 
facilities, we raised the necessary funds through direct sale of capital 
stock of the corporation, to purchase the two fields on which we had 
options. The non-profit corporation was designated the H. B. M. 
Parking Corporation. Through this organization we have acquired 
rights of way for traffic service and purchased two additional parcels 
for parking fields, with other plans under way. In so far as possible, 
this has been done quietly, without fanfare, until lots were acquired. 

The fact of the establishment of such a corporation, wherein 
businessmen and property owners were willing to invest cash run- 
ning into six figures, is proof that this type of businessman is vitally 
interested in the subject, and beyond that, is willing to do something 
about it. One parking area in excess of one acre, we have acquired at 
no cost, and many other small parcels for the purpose of roadways 
have been donated; but not until the owners have been persuaded 
on the over-all plan. 

We are convinced that our parking facilities will grow in direct 
proportion to our ability to sell the interested and necessary persons 
and corporations on all of the advantages of their participation, as 
well as on the dangers of non-participation. The greatest stumbling 
block is the lack of time that we as individuals have to devote to a 
program of education for these property owners and businessmen. 
The selling becomes a personal matter, since only a person who 
knows all the angles and all the details—and one whose integrity is an 
established fact—is able to complete satisfactory relations with busi- 
nessmen. And by satisfactory relations we mean their consent to in- 
vest units of a thousand dollars for ten years, without interest, for the 
purpose of off-street parking facilities. 
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An alternative plan—alternative as to finance—is the establishing 
of a parking district in the business area. In order to accomplish this, 
the following steps would have to be taken: 

1. The local government outlines the area in which the parking 
district is to be formed (business should be consulted). 

2. The majority of the taxpayers in that area must, by referen- 
dum vote, indicate their approval of the formation of the district in 
which they will be located. 

3. The government decides on the funds required for parking 
facilities in the area in question, and the means of liquidating them, 
as for example by bond issue, and direct tax or by including some 
method which is income-deriving for the services rendered the mo- 
torist or shopper. We refer to parking meters or parking fees. (Again, 
business should be consulted.) 

The great disadvantages of this method are the length of time 
required for its accomplishment and the increased costs involved. 
Legal fees, salaries of officers who will be administrators, and other 
political expenditures usually follow, raising the cost to astronomi- 
cal figures. And most important, the financial burden, unless fairly 
apportioned, falls entirely on the businessman, whereas in fact the 
businessman, the town, and the motorist are all benefited. Let us not 
deny that the town with parking facilities is the town that will in- 
creasingly be attractive to new business. And where there is new busi- 
ness, there will be additional new taxes for the maintenance of local 
government. And let us not overlook the fact that men of business 
acumen will look twice before they locate in a town with inadequate 
facilities for parking. So the local government does benefit, and di- 
rectly, from the provision of parking facilities in their area. 

As to the motorist, he pays for the maintenance of the roads over 
which he rides; he pays for the garage in which he houses his car at 
home. Registration fees and gasoline taxes are part of the upkeep 
he is required to pay. So if extra facilities are provided for his comfort 
in the shopping area, in the way of parking spaces reasonably near 
to the area where he shops, is it not logical that he should be willing 
to pay for these, to a reasonable degree, as well? 

All three then—the city, the businessman, and the motorist— 
should be responsible for the provision of off-street parking facilities. 
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It is my belief that the businessman, because of the actual profits in- 
volved, has a greater stake in the matter than either of the other two. 
But we must bear in mind that there are two factors involved: the 
financial responsibility is an important one, but equally important 
and necessary is the responsibility for leadership and planning. 

In providing the necessary leadership—in assisting in the plan- 
ning which is an essential part of the matter—he is contributing in 
time and effort invaluable aid upon which one cannot place a price 
tag. And if he refuses this assistance, then his is the greater loss. The 
businessman must realize that good parking is good service, and as 
Owen D. Young said to his new president of the National Broadcast- 
ing Company, “Aylesworth, never forget this: The dollar follows 
the service!” 


The Policy of Traffic Courts 
and Better Drivers 


JUDGE EDWARD C. FISHER 


Judge Fisher is completing his tenth year as Judge of the Munici- 
pal Court in Lincoln, Nebraska, and has practiced law in Lincoln 
for seventeen years. He is chairman of the Traffic Court Division, 
National Safety Council, and a member of the Committee on Im- 
provement in Traffic Courts of the American Bar Association. He 
has written several articles for legal and professional magazines 
and is author of the book, “People’s Court.” 


HE TRAFFIC COURT occupies a key position in the fight against 
st automobile accidents. The significance of this fact is beginning 
to be generally recognized. The work of related agencies is impor- 
tant, but the citizen’s appearance in court is the last act of the 
drama—the climax of the experience. He remembers what happens 
there and tends to gauge the whole traffic law enforcement program 
by what occurs in the courtroom. 

When it is considered that more people of all classes have occasion 
to be present in a traffic court than in all others combined, the im- 
portance of such courts becomes apparent. For a large proportion 
of the public, the traffic court is the only first-hand experience with 
laws and their enforcement. That first-hand experience . . . sole ex- 
perience often ... may form the opinion of all courts and all enforce- 
ment. 

Obviously it is of prime importance that citizens form a favor- 
able impression of their traffic court. Suspicion, distrust and ridicule 
of these “‘people’s courts” are dangerous blows at the foundation of 
our American way. Under this way, being our own masters, we must 
police ourselves. To destroy popular confidence in our pledged 
equality before the law and in the honest administration of justice 
is to imperil the structure of society itself. The first responsibility 
of the traffic court, therefore, should be to secure the people’s respect 
for its integrity and purpose. 
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Unfortunately this has not always been recognized. As a result, 
the increasing number of judges who endeavor to improve the stand- 
ing of the courts must labor against a formidable backlog of public 
disrespect, firmly imbedded through the years. Many persons still 
think the traffic court is either an organized racket to get their money, 
or a source of amusement, with the judge starring in the role of 
comedian. There still exists a deep-seated suspicion that partiality 
and favoritism are an accepted practice—that “fixing” is carried on 
as a matter of course in all courts. 

It presents a serious challenge to our system of law enforcement 
when we realize the low esteem in which such tribunals are held. 
We have concern about conditions abroad. But if our own people 
commonly believe that the average citizen cannot get a square deal 
in our traffic courts, we have cause for alarm at home. 

A great deal of our difficulty lies in the tremendous volume of 
traffic cases suddenly loaded on a court system built upon the archaic 
design of the common law criminal courts. The growth of auto- 
mobile travel in this country created a vital problem in law enforce- 
ment that affects a larger part of our people than any other enforce- 
ment problem. Our efforts at control have brought unwieldy, often 
ill-conceived, regulations. They have sprung up in every commu- 
nity, usually with no attempt at uniformity. 

Courts, suddenly confronted with an overpowering load of such 
cases, have tended to develop techniques of expediency. Until re- 
cently but little effort has been made toward devising any adequate 
long-range program for carrying out the true functions of these 
courts. Enforcement varies widely in different localities. Sometimes 
there is woeful lack of consistency even in the courts of the same city. 

One factor highly instrumental in creating public resentment 
against traffic courts is the wayside justice of the peace who connives 
with an enterprising motorcycle officer to prey upon passing mo- 
torists. Many a driver will recall (and relate) his experience in such 
a “court” with a depth of feeling nothing ever can correct. The 
practical elimination of such speed traps has removed one serious 
obstacle in the improvement of public attitudes toward traffic 
courts. But experiences of ten and fifteen years ago are hard for 
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people to forget. Vigilance is constantly required to prevent their 
resurgence. 

Another basis for lack of confidence in the type of justice dis- 
pensed in traffic courts is the well known practice of fixing tickets. 
Not so long ago it was the commonly accepted notion that nobody 
had to go to traffic court except those lacking in “savvy” or proper 
connections. Human nature being as it is, those who could get such 
things done saw nothing reprehensible about it but they brought 
no respect for the court. 

Many such courts are held in poorly lighted, noisy and crowded 
rooms that were never intended to accommodate such gatherings. 
Some have been characterized as bedlams of legalized disorder, 
largely because of inadequate provisions or facilities for handling 
the congestion of cases. 

Recent publicity on the subject in popular magazines has 
stressed the deplorable features of traffic courts, holding up flagrant 
examples. These articles point clearly to what still needs to be done, 
but they pass lightly over the significant improvement already 
effected. While publicizing of the bad has been done with the worthy 
object of arousing public sentiment to demand correction, it has 
confirmed some citizens’ suspicion that such things do go on. Not 
being an especially discriminating individual, the average citizen 
tends to believe that the conditions he reads about are common to all 
traffic courts. 

Unwholesome practices still persist in some places, and there 
is a further task ahead. But there has been remarkable improvement 
in the situation as a whole. Different agencies have made substan- 
tial progress toward raising the standards as well as the prestige of 
traffic courts, the National Safety Council’s Traffic Court Division, 
for instance; and The American Bar Association’s Committee on 
Improvement in Traffic Courts. More recently, the series of national 
conferences for judges and prosecutors conducted at various uni- 
versities by the American Bar Association, and the Northwestern 
University Traffic Institute has reached a widening circle of traffic 
court judges and others connected with this phase of the administra- 
tion of justice. 
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The first conference of the series was held at the New York Uni- 
versity School of Law in June 1947; the second at Northwestern 
University Law School in October 1947; the third at the University 
of California School of Jurisprudence in February 1948, and the 
fourth at Tulane University Law School in New Orleans from April 
26 to May 1. The second round of these conferences began on June 
21, 1948 at New York University School of Law. It will be followed 
by conferences at the Northwestern University School of Law on 
October 21, 1948. These conferences evolved from the series of one- 
day traffic court conferences jointly conducted during the past few 
years by the American Bar Association and the National Safety 
Council Traffic Court Division together with various state and local 
bar associations, other agencies and public officials. Real encourage- 
ment for the regional traffic court judges’ and prosecutors’ confer- 
ences was received from the recent grants made by the Kemper 
Foundation for Traffic Safety to the Traffic Institute of North- 
western University. 

Through such means, distrust is being lifted from the traffic 
courts. They are being recognized as an effective part of the judicial 
structure—as courts of dignity whose decisions and penalties receive 
increasing public approval, encouraging responsible officials to do 
a better job. There has been a broad awakening among the judges 
who handle traffic cases. Within the past few years we have worked 
out a completely new approach to the problem of penalizing traffic 
offenders. And a new conception of the function of the traffic court 
is now quite generally accepted. There is a definite connection be- 
tween the violation of traffic rules and traffic accidents. The effort 
must be directed toward preventing the violation if we are to prevent 
the accident. No longer do we merely punish for the violation and 
let it go at that. We recognize that this does little toward eliminating 
the next traffic crash. 

The report of the Committee on Enforcement at the President's 
Highway Safety Conference in Washington (1946) emphasized that 
“the basic purpose of traffic law enforcement is to encourage volun- 
tary law observance . . . by the creation of an adequate deterrent to 
violations.” This means that the treatment accorded to violators of 
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our safety rules must be calculated to operate as a deterrent not only 
for the individual at hand but for others as well. The properly con- 
ducted traffic court is mainly corrective, rather than punitive. Its 
chief function is educational, because it performs its proper role in 
the traffic control problem by impressing the people with a desire 
to prevent accidents, rather than with the old feeling that they 
merely have been so unlucky as to get caught. 

If the court has done its work well a defendant will leave the 
court with a heightened sense of his own responsibility, rather than 
one of resentment. That is why the court occupies such an important 
position in the traffic safety program, for if it fails in its duty the 
effect on the defendant’s whole experience is unwholesome and 
lingering (as well as highly communicable). On the other hand if 
the effect is good, he goes away with a feeling of confidence in the 
integrity and dignity of the court and a new understanding of the 
necessity and importance of law observance. 

The traffic court judge must be in absolute control of his court 
and its functions, and if this is not true there is little hope for his 
success. He must develop a comprehensive philosophy of traffic law 
enforcement, put into effect by carefully conceived policies and 
practices. He must devote careful attention to the matter of pen- 
alties, their character and amount, their effect as a deterrent to the 
violator and as a means of enlisting his future cooperation, and also 
their effect upon the public. 

There has been considerable discussion among traffic judges in 
recent years as to the propriety of assessing uniform fines and pen- 
alties. Most authorities now agree, however, that while they should 
not be uniform in the sense that they are rigidly fixed, the judge 
must be consistent, otherwise he cannot escape the charge of dis- 
crimination. 

If different penalties are imposed upon those guilty of the same 
offense, the heaviest “loser” may have legitimate ground for suspect- 
ing favoritism. For this reason it is important to let the violator 
know, in some way, that his is the same penalty imposed upon others 
in similar situations. The certainty of penalty is more important 
than its severity in most cases, since its chief purpose is deterrence. 
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The judge should take care to “let the punishment fit the crime” 
for if the penalties are too severe they will only arouse resentment, 
and there will be a temptation for police and prosecutors, as well as 
courts, to find ways of circumventing them in difficult cases. A 
reasonable minimum may be added to, as in the case of repeaters, 
but it is awkward and embarrassing if it has to be reduced. 

Fines and penalties should be based upon the potential danger 
to the public involved in each offense and the violator should be 
penalized only for the offense with which he is charged. If the pros- 
ecutor or the court shows a tendency to reach out and try to punish 
him for other transgressions with which he is not charged he is 
justified in believing they are determined to “get him” one way or 
another. The matter of civil damage incidentally resulting from a 
violation is not properly for consideration in the prosecution; it 
should be made the subject of a separate civil action in which proper 
issues may be drawn and determined. 

Exceptions to an established rule or schedule must be based upon 
legitimate differences, not upon the caprice or mood of the court. 
If there is to be a departure it must be such as will apply to every 
other person in like situation. If the reason for discrimination is 
“extenuating circumstances” the judge must be sure that he can 
explain to others what they were and why the variance is justified. 

The public interest is best served by making it clear that drivers 
cannot expect “free” violations; they cannot be encouraged to have 
an accident. Adequate protection of all cannot condone the careless- 
ness of a few. The so-called first offender may be as dangerous as any 
driver. The practice of dismissal with a warning in his case often 
amounts to nothing more than a refined slap on the wrist. It is a 
highly questionable practice for two reasons: (1) It gives the im- 
pression that only confirmed violators are dangerous and need fear 
the penalty of the law and (g) it tends to make motorists careless, 
believing they can violate with impunity unless they have been 
caught once. It is a matter of statistics that a large percentage of 
accidents is caused by first offenders, probably because they do not 
know the rules or have paid no attention to them. 

A judge who has the courage to be firm and consistent in his 
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treatment of violators will win more respect for traffic law as an 
integral part of the safety program than one who makes random 
exceptions, shows haphazard leniency or severity, or renders deci- 
sions which the people cannot understand. 

In certain types of cases, or in dealing with certain individual 
violators, special penalties may be found proper. In devising such 
penalties, the court must be careful to stay within the powers con- 
ferred upon it by law, for if a judge imposes an unlawful penalty 
he is in no better position than any other violator. Judges are without 
power to impose some of the freak penalties so popularly attributed 
to them by people who gain their ideas from the ridiculous court 
scenes of the movies. The judge must respect the law he is enforcing 
else he cannot expect compliance by others. 

In some cases of undue hardship suspension of sentence may 
accomplish good results if made upon conditions that will result in 
making the defendant a better driver. Indeed, considering that the 
prime purpose of the court experience is supposed to make the 
defendant a safer driver, there seems to be no valid objection to 
offering each violator (except drunken drivers, reckless drivers and 
those who have had it before) the alternative of paying the fine or 
penalty or of having sentence suspended upon conditions that he 
study the traffic rules and safety literature so that he can pass a test 
as to his knowledge of the regulations and write a paper on “Safe 
Driving,” meanwhile surrendering his driving privileges. The 
period of suspension runs one day for each dollar of the fine and 
costs that would otherwise be imposed. 

I have found this practice successful for many reasons. The 
violator absorbs some principles of traffic safety he might otherwise 
never learn. In the case of young drivers it gains the cooperation of 
parents who are glad to have the backing of the court in their domes- 
tic struggles with Junior over the car. It removes the individual 
from the streets as a traffic menace until he has a chance to learn 
something about proper driving practices and attitudes. It impresses 
upon him the value of his driver’s license, which is seldom fully 
appreciated until taken away. 

More important still, it convinces people that it is not their 
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money the police and court are after, but better and safer drivers. 
It serves to make good the claim that the whole experience is prima- 
rily educational. And it provides a way to get safety ideas into the 
home, where others besides the violator may benefit. 

In some cities traffic schools of various types have been found 
beneficial. There is advantage in the “home work” plan, for the 
violator must put forth his own best effort, or his driving privileges 
remain in abeyance. 

In all of these special devices the true purpose of enforcement 
must be kept in mind, and it can be promoted far more effectively 
with the cooperation of the people than without it. The proper 
function of the court is to prevent motorists from becoming violators 
rather than to wait and punish them after they have had an accident. 

There are many current misconceptions as to the proper scope 
and extent of a judge’s position and responsibilities. He is a repre- 
sentative of the people. He ceases to be a person when he assumes 
the bench and becomes an institution set up by the people to admin- 
ister the laws by which they seek to govern themselves. His is the 
delicate task of keeping the scales of justice in balance, weighing 
on one hand the right of society to protection against wrongdoers, 
with the carefully guarded rights of the individual on the other. 

The judge is bound to recognize that his decision in each case 
bears a definite relationship to all other cases, and, together with 
them goes to make up the background—a part of the environment— 
of the community. What he does and says in his court becomes an 
important factor in shaping popular opinion. If his words and con- 
duct win the respect and confidence of a substantial fraction of the 
populace, the standards of that community will be improved cor- 
respondingly. That is why the judge of a “people’s court” must 
have an adequate conception of his responsibility. 

The satisfactory administration of justice ultimately depends 
upon the judge. Despite the handicap of obsolete court machinery, 
antiquated laws and procedure, an able and conscientious judge can 
still achieve noteworthy results. Pure legal ability or even special- 
ized training in traffic control techniques is not enough unless he 
also possesses a broad social consciousness and a thorough apprecia- 
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tion of his position in the structure of government. He can be neither 
narrow, nor partisan, nor political. He wields tremendous power in 
his court for his decision is final most of the time. 

What the police or other agencies may do is important but what 
the judge does is the consummation of all that has gone before. He 
personifies the court. He creates the atmosphere of justice and friend- 
liness, or of hardness and prejudice. He must not allow himself to be 
affected by considerations other than absolute fairness. He must 
exercise infinite patience and restraint, remembering that the every- 
day traffic case require the same degree of attention, care and 
thought as the most important litigation in any court. 

Unfortunately there used to be many (and there probably still 
are some) judges who thought it necessary to curry favor with politi- 
cal friends and supporters by extending favors. It is a practice whole- 
heartedly condemned by every right-thinking person and it is done 
only by judges who think it is necessary to win political support in 
order to stay in office. They do not realize that if they simply enforce 
the law and win the respect of the public they can gain far more 
public support than by buying the good will of the paltry few who 
come through court. The great mass of the voters never come to 
court but will be distrustful as to the integrity of a judge who resorts 
to such venal practices. 

Certainly a judge is far more likely to attract favorable public 
attention if he has built up a reputation for strict impartiality than 
if he is known as the compliant tool of some political faction or boss 
through which he can be reached. The essential obligation of any 
judge is to guard his independence. Unquestionably there are some 
who are weak and incompetent but these are relatively unimportant 
as compared to those who are politically owned and controlled, their 
very judicial existence dependent upon “playing ball” with their 
bosses. Happily there is an increasing trend toward the selection of 
judges on non-partisan ballots, with excellent effect as evidenced by 
local opinion and results. 

The view is generally held that the traffic violator cannot be re- 
garded or treated as a criminal in the usual sense of the word, even 
though he has broken a law. The traffic offender differs from the 
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average criminal court defendant, both as to character and state of 
mind, for while the criminal necessarily is aware that he outrages the 
social code, the traffic offender does not appreciate the significance 
of his act. He does not think of himself as an outlaw or an enemy of 
society. 

This should not warrant the position, however, that the traffic 
violator simply has erred, for such an attitude would present a seri- 
ous obstacle to effective enforcement. That he lacks a clear concep- 
tion of the full meaning of his offense is a factor to be considered 
chiefly in the matter of penalty, not in the procedural treatment. The 
bulk of the average traffic court assembly is made up of ordinary, 
decent citizens and they would resent bitterly any implication that 
they are criminals. They are traffic violators and must be treated as 
honorable citizens who insist that enforcement must be clean and 
courteous or they will lend no support to it. 

They cannot be impressed with the dignity and serious purpose 
of the law if the courts themselves are undignified and disorderly, 
or if the surroundings are unwholesome. Hence the judge must give 
careful attention to the physical properties, the arrangement and 
atmosphere of his court as well as his manner of conducting it. 

Traffic cases should be separated from the general run of police 
court or criminal business. Court sessions should be conducted 
promptly and with dispatch, avoiding tedious waiting on the part 
of those cited to appear. As much as possible all noise and confusion 
should be eliminated and the judge should give undivided attention 
to the cases at hand. There should be as little implication as possible 
of financial considerations being involved and the fines should be 
paid in the clerk’s office, a separate room apart from the court. 

Throughout the entire proceeding every effort must be made to 
give the accused citizen full opportunity and encouragement to tell 
his story and what he says is entitled to careful consideration. It is a 
serious mistake, as far as the court’s relations with the public are con- 
cerned, to give the impression that the officer is always right, for of 
course this makes the arresting officer the judge instead of the man 
on the bench. 

After the evidence is submitted, the judge should make it a rule 
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to explain his decision as carefully as possible so as to leave no un- 
certainty as to his reasons or motives. Many of those present may 
disagree with him; but, right or wrong, the decision is his to make 
and even a poor reason is better than none at all, for it is better for 
him to be thought mistaken than to be regarded as a stooge for the 
police. 

Possibly the most important phase of traffic court work is that of 
educating the driving public to a realization of the significance of 
traffic violations and the prime necessity of enforcement. Some 
judges made a practice of delivering a lecture to the assembly before 
starting on the day’s docket. Others find it better to hand out written 
material such as explanations of court procedure or safety literature 
of various types. Others prefer to select specific illustrations as they 
develop in court, as concrete examples to emphasize the hazard in- 
volved in the particular violation, explaining the rule and its pur- 
pose. The advantage of this is that it comes when the audience is 
attentive to the problem immediately before them and receptive to 
explanation. The listeners may never hear such things from any 
other source, and their visit to the court is made profitable by that 
much, at least. 

All in all, the traffic court judge bears a burden of serious re- 
sponsibility, involving much in the way of community welfare. By 
every means at his command he should be striving, day by day, in 
every case, to tell the people what the law is and what it means, and to 
let them know that they will be held to its observance. 

The administration of justice in traffic cases has improved tre- 
mendously in the last few years, far more than the general public 
knows or recognizes. Gradually, however, drivers are being made to 
realize that traffic safety is their own responsibility, which they can- 
not escape if they, their families and neighbors are to be safe on our 
streets and highways. 
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Smith views traffic control questions from the standpoint of general 
law enforcement, and in this article for The Traffic Quarterly he 
examines their bearing upon the future development of police. 


RAFFIC LAW enforcement is so many-sided a question that in this 
article I shall confine my observations to a few of the police 
aspects. With more than one-sixth of our population annually pros- 
ecuted for motor vehicle and traffic offenses, it is apparent we are 
dealing here with a segment of police work that for sheer frequency 
of punitive action exceeds all other police activities combined. 
Even so, the proportion of cases in which the police take enforce- 
ment action is far smaller in relation to the total number of actual 
traffic violations than is true with respect to other offenses. Thus in 
the traffic field the way is invitingly open towards an even greater de- 
gree of enforcement activity, with consequently higher totals of traf- 
fic citations, summonses, and arrests. Yet the prospect gives one 
pause: There may be trouble ahead not only for police but traffic 
safety measures in general. 

Consider the situation. This country has an overwhelming con- 
centration of motor cars, a high average mileage per car. Even con- 
sidering this, combined with the high power and speed with which 
American cars are endowed, our fatality rates in terms of both cars 
and mileage are among the lowest in the world and have been falling 


284 


FOR EQUAL ENFORCEMENT 285, 


with impressive consistency ever since highway traffic safety first 
challenged attention. 

These things did not merely happen. Better and safer cars; im- 
proved car equipment; highways designed for the motor age; traffic 
regulations, signals, signs and markings in bewildering number and 
variety; and increasingly stern enforcement measures—all these and 
perhaps others not mentioned here probably contributed their share 
to one of the most successful public safety campaigns of all time. Yet 
we still don’t know how it was done, except that we have tried every- 
thing that anyone could suggest, have hoped for the best—and 
achieved a gratifying result. Gratifying, that is, to automotive, safety 
and highway engineers, and to the agencies of enforcement taking 
part in the strenuous effort. Not gratifying, however, to the motoring 
public, most of which travels the highways oppressed by a sense of 
guilt for the multitude of minor though daily infractions by each 
and every one. 

Some of these infractions are deliberate. They are committed be- 
cause laws and ordinances seem unreasonably severe. Others are un- 
intentional, either because of ignorance of certain regulations, or 
because the regulations are so varied and exacting as to exceed the 
mental grasp and self-discipline of the average motorist. Most vio- 
lations are not observed by enforcement officers; most of those 
coming to the attention of police are tolerated for various reasons. 
That goes without saying. Hence we are confronted with non-com- 
pliance even by people who consider themselves law-observing, and 
with non-enforcement even when traffic offenses are detected. 

No one can say that enforcement is at an unreasonably low level. 
The great bulk of traffic cases—80 per cent of all prosecutions—and 
the frequency of punitive action, show how far we have already 
gone in regulating the motorist. Can we risk the public reaction to 
a still more rigorous enforcement? Emphatically, I doubt it, partic- 
ularly as we have obtained and held popular acceptance of a policy 
that makes everyone a frequent violator, chiefly by our reluctance 
to tell the public how good our safety record is. People are confused 
by repeated warnings of rising fatality rates per capita. These merely 
reflect the fact that motor cars and motor mileage have increased 
faster than our population. Can we indefinitely seek popular accep- 


286 TRAFFIC QUARTERLY 


tance of our safety measures through these misleading per capita 
_ rates? And if we can’t, what then? 

Furthermore it is quite likely that any sharp rise in traffic enforce- 
ment would go far towards immobilizing the motor car and hence 
would diminish, if it did not destroy, its social utility. Whether we 
like it or not, the American people have more regard for their cars 
than for the safety functions of their governments. For many of them, 
their cars are a rather puerile obsession, but an obsession none the 
less. In any case, rapid personal transportation has become a con- 
trolling factor in the national economy and substantial restriction 
might bring grave dislocations. 

Police are quite aware both of the force and the effect of all this. 
They know they are dealing with an explosive issue. At many points 
and in many ways, they have sought to avoid it. While statutory 
policy is made by others, police are chiefly responsible for motor 
vehicle and traffic law enforcement. If the policy is not always en- 
forceable as a practical matter, it falls to them to determine the why, 
what, where, when and how of non-enforcement. That is an old and 
a familiar police problem. The traffic question presents special as- 
pects of it. 

When police make an arrest for a violation of the criminal code 
they can almost always lay their hands upon the injured individual 
and are alert in requiring him to make the complaint and to swear 
out a warrant of arrest. The arresting officer accordingly acts as a 
ministerial agent in the justice process. He can testify to what he 
knows without personal concern for the outcome, and the state’s 
prosecutors are charged with chief responsibility for the manner of 
presenting the state’s case. 

The situation is altogether different in the overwhelming ma- 
jority of traffic cases. Here there are generally no private complain- 
ants. If action is to be taken at all, it must be upon the initiative of a 
policeman. The discretionary element in enforcement thereupon 
becomes decisive. The police officer can favor local offenders over 
those hailing from a distance, and vice versa. He can indulge racial, 
religious, political, fraternal, national and social prejudices almost 
at will. He could, if he would, put a cash price on non-enforcement 
with little danger of detection. When he does act, it is often because 
he personally feels impelled to do so; that is, because his own sense 
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of justice or propriety has been offended. From this inevitably spring 
the harsh, overbearing and abusive attitudes so often attributed to 
traffic police. 

Again, when the offender appears to answer before a magistrate, 
the arresting officer as likely as not is the only prosecuting agent who 
is present. The great bulk of traffic cases makes it impracticable to 
follow the procedures commonly employed in criminal cases. No 
independent prosecutor is at hand. No jury hears the evidence. ‘The 
magistrate is often untrained in the law, and judgments of Guilty 
usually are reached in short order despite the fact that the sworn 
testimony of accuser and accused may be diametrically opposed. 

Such headlong dispositions are not confined to traffic cases, but 
the latter provide most of the grist for the summary jurisdiction mill. 
An especially disconcerting feature is that police appear both as 
complaining witnesses and as prosecutors and thereby acquire a 
personal interest in the outcome. Their obligation as public officers 
and as witnesses sworn to tell the whole truth is likely to be weak- 
ened, and even if it is not, the offender and his family and friends are 
left unconvinced that the police have played an impartial réle. The 
unfavorable impact upon popular attitudes and law enforcement 
can scarcely be overestimated. 

Police occasionally contribute to unequal enforcement by “‘fix- 
ing”’ traffic violations. Police benevolent associations sometimes sell 
admission tickets to the motorist or even associate memberships 
which carry the implication of partial immunity from traffic pen- 
alties. Great has been the public outcry on this score, and real prog- 
ress has been made in eliminating or reducing such abuses. Unequal 
enforcement on a much larger scale appears when police adminis- 
trators, harried by a public opinion aroused by the deceptively high 
accident totals, seek to concentrate their efforts upon certain of the 
most hazardous highways or intersections, the most hazardous hours 
or days, or parking on the most congested thoroughfares. Reasonable 
though this approach may be as a means of securing quick results 
within a limited sphere of operation, it represents an official abdica- 
tion so far as the un-emphasized locations, hours or violations are 
concerned, and hence official toleration of all except the most press- 
ing conditions. 

No matter how compelling the factors leading to such selective 
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policies, it seems clear that motorists and pedestrians can never be 
educated, induced or disciplined to better highway traffic habits by 
such fast-and-loose enforcement. Hence the long trend effect is 
unfavorable. 

A further development of selective policies offers larger future 
possibilities. It consists in a formal police evaluation of conditions 
that most seriously threaten safety, and in a gearing of enforcement 
policies to this scale. ‘Thus an important element is introduced into 
the situation.’ If a consistent, orderly and reasoned method can be 
introduced into the chaos of traffic laws and ordinances, one may in- 
dulge the hope that enforcement in this field may eventually develop 
a quality and a character that will not be wholly dependent upon the 
whims, attitudes and prejudices of the enforcing agent. 

When police seek through training of the rank-and-file to instil 
workable doctrines of traffic control, and through close supervision 
to assure their application on the highway, secure foundations are 
laid for both current policy and future developments. But when uni- 
formity is sought by short-cut methods, such as a daily or weekly 
quota of arrests for each traffic officer, the basic concepts of a just 
policy are placed in jeopardy. Since large-scale indoctrination and 
supervision are difficult to achieve, recourse also is had to a separate 
traffic personnel, usually representing from 10 to 15 per cent of the 
total police strength, that is specially selected, trained, organized 
and administered. 

Not only do special traffic bureaus appear in the law enforcement 
structure, but special squads are set up within such bureaus for sepa- 
rate handling of speeders and overtime parking, for regulating the 
flow of traffic at street intersections, for accident investigations and 
routine traffic patrol. The multitude of administrative ills arising 
from this practice need not concern us here.” For present purposes it 
is sufficient to observe that it produces overlapping police service 
through its effort to cover the same superficial areas as are assigned 

2 See Maxwell Halsey’s illuminating description of his experiment in “Uniform Traffic Law 
Enforcement in Michigan,” Traffic Quarterly for October, 1947, pp. 337-350- 
*See especially the penetrating examination by Inspector Lawrence V. Hince, Federal 
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to other uniformed patrols, and that it greatly reduces the number 
of police who are directly charged with traffic control. Thus we in- 
troduce special training at the cost of adequate coverage and greatly 
complicate the tasks of police administration. 

The foregoing facts, together with conclusions fairly drawn from 
them, emphasize the vulnerable position of police in traffic control. 
Laws and ordinances provide them with no sure guide, since the 
scope of prohibited acts is so comprehensive as to make literal com- 
pliance impossible. A more rigorous enforcement of all traffic enact- 
ments is impracticable on several counts and in any case would prove 
so hazardous to police that they have carefully refrained from a full 
exercise of the powers entrusted to them. 

Some of the difficulties listed here seem inherent in this new field 
of public regulation; others may be susceptible of treatment by legis- 
lative and enforcement authorities. After fifty years of an expanding 
traffic control, the time should be ripe to review the whole random 
accumulation of enactments, and perhaps to substitute a more simple 
and a more coherent code on the subject. Police efforts along these 
lines are made in sheer desperation lest enforcement become affected 
by the uncertainties of the laws. Yet extra-legal action of any kind is 
always perilous for police, and they should be promptly relieved of 
their self-assumed burden by a recasting of the traffic laws and penal- 
ties. 

Furthermore the task of re-evaluation will never be accomplished 
satisfactorily until traffic safety engineers can more clearly identify 
the causative factors in accidents. We have gone along these many 
years with conflicting ideas on these matters. Until the conflicts are 
removed, enforcement policies will continue to be confused and 
partly ineffective. We need a far more systematic knowledge of acci- 
dent causation than we now have. Firm and ordered policies cannot 
be derived from the many uncertainities that now beset us. 

Out of such a program of discovery can emerge enforcement poli- 
cies that are directed to specific and attainable ends. Instead of 
increasing the degree of enforcement, the effect may well be to mod- 
erate it and thus to open new opportunities for achieving popular 
understanding. I am one of those who believe that police are at the 
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threshold of a new era in their professional advancement. Barring 
the way are the accumulated errors of many centuries of policing, 
_and the public animosities produced by them. 

Motor traffic problems have greatly multiplied the points of 
collision between police and public. Unless there is respect and un- 
derstanding between them, the many constructive influences now at 
work for better policing will be discounted in their effect; perhaps 
wholly thwarted. 


a 


The Use of the Off-Center Lane 
Movement in Los Angeles 


R. T. DORSEY 


Mr. Dorsey has been the traffic engineer for Los Angeles, California, 
for the last twenty-six years. He was a pioneer in traffic signal de- 
velopment and application work. He has written articles on traffic 
control devices in technical publications, and he is a member of the 
board of direction of the Institute of Traffic Engineers. 


HERE are three ways a street may be used for traffic. The normal 

method of dividing the street down the center permits traffic in 
each direction to use one-half the roadway. A second method restricts 
all traffic to one direction only. The third method assigns a major 
portion of the roadway to traffic in one direction and a minor portion 
to traffic in the other direction. Los Angeles uses all three methods. 
In every case, consideration is given the method likely to handle 
traffic most expeditiously under local conditions. 

Where traffic demand is light, or where it is approximately equal 
in both directions during the peak hours, the first method is naturally 
followed. The other methods may be employed with beneficial effect 
under certain conditions and when the traffic demand makes addi- 
tional roadway space and freedom of movement in one direction 
genuinely needed. 

The problem of traffic congestion in the City of Los Angeles is 
almost entirely a peak hour problem. No extreme congestion exists 
except during those hours. Further, congestion during the morning 
peak hour does not reach extremely serious proportions, because of 
the spreading of the load over a greater period of time. The compara- 
tively short and highly concentrated evening peak period, from 
4:30 to 6 p.m. produces the greatest concentration of vehicles 
through the dismissal of employees from all types of concerns 
throughout the city during that period from 4:15 to 5:30 p.m. The 
demand created thereby is sudden and large; and it greatly exceeds 
the normal capacity of the streets for a short period of time. 
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Considering Peak-Hour Traffic 


Los Angeles is one of the few cities in which the central business dis- 
trict is not bounded on one or more sides by a larger river, bay or 
other geographical feature that would prevent the large mass move- 
ment of traffic on that side. Large volumes of through traffic there- 
fore traverse the central business district in each direction, particu- 
larly during peak hours. 

The greatest amount of residential development is in the area 
west of the central district. The greatest volumes of peak hour traffic, 
therefore, are between the central business district and the area to the 
west; inbound in the morning and outbound in the evening. Cordon 
counts over a number of years have shown that approximately 55, 
percent of the total traffic entering and leaving the central district 
crosses the westerly boundary of that district, at Figueroa Street. 

The above situation is one in which the demand for roadway 
space is constantly reversing direction. It was this condition that led 
to the first experiments with the off-center lane movement in Los 
Angeles in 1928. 

The conditions then on Eighth Street in the downtown area 
were studied. Eighth Street was a forty-foot roadway through the cen- 
tral traffic district and a fifty-six-foot roadway to the west of the cen- 
tral Traffic District. Traffic checks showed the ratio of westbound 
traffic over eastbound traffic during the evening peak hour to be 
slightly over three to one. This resulted in heavy congestion in the 
two westbound lanes and light use of the two eastbound lanes. In 
effect, therefore, one traffic lane was not being used. To overcome 
this disuse of valuable road space, the off-center lane movement was 
initiated. 

At the time that the off-center lane movement was begun in Los 
Angeles, similar experiments were being made in other cities with 
permanent and reversible one-way streets. Traffic engineering in 
those cities developed along such lines, while Los Angeles concen- 
trated on expanding the use of off-center lane control. During those 
days, the use of one-way traffic movement through the downtown 
district was not considered advisable, because of the large number 
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of east-west streets that were badly interrupted by heavy jogs and 
could therefore not be used efficiently for one-way traffic. 


Specific Conditions for One-Way Streets 


Generally speaking, permanent one-way streets may be used only 
when a large number of conditions are present. ‘Iwo parallel and 
adjacent streets of approximately equal capacity must be provided, 
both free of constricting features, both beginning and ending at 
approximately the same points with suitable transition roadways, 
both serving the same type of districts and traffic demand and both 
free of streetcars or adjacent public utility terminal facilities which 
are dependent upon two-way use of the street. 

The above conditions simply did not exist on any suitable streets 
in the downtown district of Los Angeles. Streetcars were operating 
on almost every street. Many intersections were heavily jogged, 
throwing the bulk of traffic to Wilshire Boulevard, Seventh Street, 
Eighth Street and Pico Boulevard. Even so, Seventh Street, Pico 
Boulevard and portions of Eighth Street were in use by streetcar 
lines. During the intervening twenty years, all serious jogs except 
one have been eliminated, several roadways have been widened, a 
new highway has been built (Olympic Boulevard) and a number of 
streetcar lines have been eliminated. 


Alternate One-Way Streets 


In conjunction with the new freeway program now being under- 
taken by the State of California and the City of Los Angeles, the 
City Council has agreed to establish Third and Fourth Streets, Fifth 
and Sixth Streets and Eighth and Ninth Streets as alternate one-way 
streets, to simplify the construction of on and off ramps to freeways 
in the downtown district and to obtain the permanently increased 
capacity inherent in the use of one-way streets under ideal conditions. 

That type of control has now been established on Fifth and Sixth 
Streets and is working with a high degree of success. Its actual estab- 
lishment on Eighth and Ninth Streets cannot be accomplished, how- 
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ever, until two streetcar lines are either eliminated or rerouted, and 
it cannot be accomplished on Third and Fourth Streets until such 
time as Fourth Street is made a through street by cutting it through 
Bunker Hill. 

Los Angeles also employs the reversible one-way street, using 
Twelfth Street downtown. This street does not have great con- 
tinuity and is not paralleled by any similar type of street. It is free 
of streetcar tracks and normally would carry only local traffic. As a 
normal two-way street, it was receiving little use. 

The decision to make it a reversible one-way street was based on 
the thought that a large number of drivers would use the opportu- 
nity to hurry through the central traffic district and disperse to other 
streets approximately one mile west of the central traffic district, 
where Twelfth Street comes to an end. This proved to be the case, 
and the use of Twelfth Street as a reversible one-way street will 
apparently be permanent, at least until such time as Eleventh Street 
may be developed as an alternate one-way street. 

There are many heavily traveled streets in Los Angeles where 
neither permanent nor reversible one-way traffic may be used and 
where the ratio of traffic in one direction over the other is very heavy 
during peak hours. This situation calls for the use of the off-center 
lane movement, providing no streetcar lines operate on those streets. 

During the time this type of control was used on Eighth Street, 
a technique of placing signs was developed and the full effect of the 
control was studied. The method was gradually extended to other 
major streets; at one time, it was being used on as many as seventeen. 
During the war, traffic volumes fell off greatly and the number of 
men available for placing signs was sharply curtailed, so that the use 
of the off-center lane movement dwindled to a few important points. 


Data Must Preface Off-Center Control 


When studying a street with the idea of employing the off-center 
type traffic movement control, a complete and thorough study should 
be made beforehand. Traffic volume counts should be taken at all 
major intersections along the route to be controlled, primarily to 
determine what ratio of outbound versus inbound traffic exists dur- 
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ing the morning peak hours and during the evening peak hours and 
for what length of time that ratio remains in force. This is important, 
to determine the actual starting point and ending point of the three- 
lane movement and the length of time during which the signs should 
be left in place. 

The traffic volume counts at major intersections are also highly 
important, in order to study the effect involved in the prohibition 
of left turns at those intersections. It has been found in Los Angeles 
that such prohibition of left turns is highly important to the com- 
plete success of the off-center lane movement. Continued permission 
of such turns, particularly at major intersections, results in blocking 
the extra lane provided by this control and in blocking the single 
lane left for movement in the opposite direction. The left turns of 
vehicles from cross streets into the street under control usually does 
not present any serious problem. But if such turns are unusually 
heavy into the narrow side of the street, they may result in an ac- 
cumulation of vehicles within the intersection when the signal 
changes. 

Thus, the policy followed in Los Angeles is to prohibit left turns 
along the street under control at all points possible. This has the 
added effect of causing those drivers who would normally use this 
route for a left turn to seek another route, while the freedom from 
left turns, the added capacity and the consequent higher average 
speeds induce a large number of through-drivers to use the route. 

The end result of this, therefore, is to push the through-drivers 
through as rapidly as possible, thus tending to meet our main prob- 
lem in Los Angeles, while diverting the local driver away from the 
heavily traveled thoroughfares. 

In conjunction with the use of the off-center lane movement, it 
is highly desirable to prohibit parking during the peak hours. And 
on any street less than sixty feet wide, it is essential. This is apparent 
from the fact that the reduction of roadway space for the minor traffic 
movement on a 60-foot street would allow only twenty feet for that 
movement. Such movement would be entirely blocked by the 
maneuvering of cars in and out of parking spaces. 

Conversely, the prohibition of parking adjacent to the major 
movement is necessary to reduce the friction created by the parking 


296 TRAFFIC QUARTERLY 


of automobiles, allowing the maximum amount of roadway space 

_ for the movement of the heavy flow of traffic. Logically, all possible 
roadway space should be made available by the prohibition of park- 
ing during the peak hours before going into the use of the off-center 
lane movement. 


Men, Vehicles and Signs Are Required 


In actual operation, any large-scale use of the off-center lane move- 
ment requires the assignment of a considerable number of men, 
vehicles and signs, since such signs must be handled a total of four 
times daily, at the beginning and end of each peak period. In actually 
posting these signs, the pedestals are placed in position beginning at 
the terminal point of the controlled section of street and ending at 
the starting point. This is necessary to prevent vehicular conflict, 
since the transition at the starting point creates no conflict, while the 
reduction of three lanes to two lanes and two lanes to one lane (in 
the opposite direction) is the only potential source of conflict. 

The sketch shows the placement of the pedestal signs under pres- 
ent practice in Los Angeles. These signs are left on the curb at all 
times except when in use, opposite the locations where they will be 
placed in the street. The crew that handles the signs then goes out 
at the appointed time to each location, starts at the ending point of 
the off-center lane movement and rapidly works back to the begin- 
ning point. 

When a large number of streets are so controlled, a considerable 
crew is obviously required. Through long experience, the personnel 
attached to this bureau now handle the signs with great celerity, a 
total of only eight men being assigned to this duty. In those sections 
of the Central Traffic District where two policemen are assigned to 
each of the heavily congested intersections, those police officers 
handle the placement of the signs. 

The eight men of this bureau assigned to this duty are known as 
“sign rollers.” During the hours when they are not on this duty, 
they handle the preparations for all special events, such as football 
games, parades, premieres, construction detours, devising, preparing 
and erecting all necessary parking signs, detour signs, barricades, 
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Fic. 3. Pedestal signs required for three-lane direction. Reverse sides of some signs 
are shown on Fig. 4 below. 


Fic. 4. Pedestal signs required for one-lane direction. Reverse sides of same signs 
are shown on the picture above. 
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chains, ropes, and other materials that may be required for each 
event. 


How Signs Are Placed 


The sketch shows the relative position of the signs used along the 
route of an off-center lane movement, with the type of sign used in 
each position and the facings of each sign. As may be noted, all signs 
used along the bulk of the route are ordinary “Keep Right” or 
“No Left Turn” signs. Only those at the beginning and end of the 
route are different. These signs are as follows: 

‘“‘) LANE—KEEP RIGHT.” This sign is placed on the centerline, fac- 
ing the light traffic movement, being the first pedestal sign in the 
series. 

“KEEP RIGHT.” These signs are placed within the second lane of 
traffic, leading gradually to the outside lane line and are then placed 
along the outside lane line approximately every fifty feet, for the 
entire distance to be controlled. “3 Lanes—Keep Right.” This sign 
is placed at the beginning of the off-center lane movement and is 
designed to inform the heavy traffic movement that an additional 
lane is being provided. 

‘“‘SLOW—END 3 LANES.” This sign is placed to face the heavy traf- 
fic flow at the terminus of the controlled distance. ‘This is necessary 
to inform the heavy traffic flow that a return to two lanes is required. 

“SLOW—END 1 LANE.” This sign is posted at the beginning of the 
three-lane movement, on the reverse side of the “3 Lanes—Keep 
Right” sign, and is posted to inform the light traffic movement of 
the return from one to two lanes, or to the normal number of lanes 
assigned, 

“NO LEFT TURN.” This sign is required at most intersections 
along the route of an off-center lane movement where left turning 
vehicles cause heavy delay in either direction. 

Photographs of the signs required are enclosed. It may be noted 
that these signs are fixed on a round metal pedestal base, so that they 
may be easily rolled along the pavement. These signs are stored in 
the storerooms in pieces and are assembled as needed. They consist 
of base, a stem of two-inch pipe and the signs themselves. 

The people of Los Angeles are well indoctrinated in the use of 
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the off-center lane movement and upon seeing the pedestal signs in 
_ place will automatically move over to take full advantage of the 
extra lane provided. There is therefore no problem in Los Angeles 
in extending the off-center lane movement to any particular street. 
In cities where it has never been used, however, or where it is used 
only occasionally, any extension of this type traffic control should be 
preceded by advance notice in local newspapers and if possible by 
short articles presenting a description of this type control, its ad- 
vantages and the exact location where it will be used. 


Off-Center Movement and the Public 


Generally speaking, the public has reacted most favorably to the 
off-center lane movement. Initial experience of the average driver 
may elicit such comment as “confusing,” “hazardous,” “absurd” or 
other comments which are indicative purely of the tendency of a 
portion of the people to resist any change whatever in the standards 
to which they are accustomed. 

Such comment is normally dissipated in a short time, however, 
or as soon as the drivers begin to take full advantage of the extra lane 
and thereby receive the advantages of speedier movement, less fric- 
tion, reduced congestion and time saved. After the off-center lane 
movement has been in use for several weeks on an experimental 
basis, it should be followed up with speed checks, volume checks and 
accident checks to show the gains realized and before-and-after pho- 
tographs of more congested intersections. These should be incor- 
porated into news articles and published in the local papers as 
follow-ups. 

Generally speaking, the authorities in charge of traffic control 
will never meet any resistance from the driving public to the use of 
this type traffic control, but rather, after its advantages have been 
demonstrated when used on well-chosen streets, will be requested 
more and more frequently by the driving public for extension to 
other streets. 

This has been borne out over the years by the files of this depart- 
ment that show letter after letter requesting use of the off-center lane 
movement on additional streets or its extension on existing streets, 
with no letters on file protesting its use, except from merchants. 
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The single point of major resistance to the off-center lane move- 
ment has developed from merchants along streets which are so con- 
trolled. This dezives in large part from the innate feeling on the part 
of most retail businessmen that the more congestion there is on the 
street in front of their establishment, the busier they are. This feel- 
ing is oftentimes offset by more advanced thought among retailers, 
to the effect that people will stay away from those areas in which con- 
gestion is most acute and that insofar as the off-center lane movement 
helps to dispel this condition, it aids their business. This latter theme 
should be developed carefully before initiating use of this type con- 
trol on any street with large amounts of retail business, to forestall 
any merchant opposition. 


Wilshire Boulevard Case Is Revealing 


The classic example in Los Angeles of the above situation is our 
experience on Wilshire Boulevard. The off-center lane movement 
was initiated on Wilshire Boulevard on January 1, 1937 and met 
with such success that it was ultimately extended to the city bound- 
ary, a distance of six miles. At that time, Olympic Boulevard did not 
exist as it is known today and other major east-west arteries were only 
partially developed. 

Wilshire Boulevard was equipped with a three-dial triple reset 
signal system, giving perfect progression during the peaks for the 
heavy traffic flow. This signal system, combined with use of the off- 
center lane movement in the peaks was capable of handling heavy 
masses of traffic at good average speeds, without congestion. Through 
traffic concentrated to Wilshire Boulevard during the peaks and 
within a short time, westbound traffic had risen to a volume of 3,000 
vehicles per hour as against 1,200 per hour prior to use of the off- 
center lane movement. 

Wilshire Boulevard is a high-class retail business street for a 
large portion of its distance, property values being exceedingly high. 
The retail businessmen, feeling the pinch of the lean years and look- 
ing for any method of increasing business, became convinced that 
use of Wilshire Boulevard as a thoroughfare during the peak hours 
was depriving them of a large amount of business. They pointed 
particularly to the “No Left Turn” signs at major intersections, 
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claiming that since traffic could not turn, they automatically lost all 
potential business from the opposite side of the street. 

For a while, reason prevailed, and concerted action by the busi- 
nessmen was avoided. Some businessmen came to the defense of the 
off-center movement, showing actual increased profits during the 
years when it was in force and attributing this in part to the fact that 
more people were familiar with the street through its heavier use 
and more people therefore knew the location of their particular 
businesses. 


Drivers Versus Property Owners 


Ultimately, the businessmen’s associations on Wilshire Boulevard 
brought concerted action against the City Council to remove the 
off-center lane movement from Wilshire Boulevard and to abolish 
its use entirely throughout the city, on the grounds that property 
owners along any particular street, having shared in the assessment 
for that street, had primary consideration in its use. The groups in 
favor of the off-center lane movement contended that the primary 
use of the street is for the movement of traffic, whatever the source 
of funds for its construction. 

The Los Angeles Traffic Association conducted a questionnaire 
of drivers on Wilshire Boulevard, with 65 per cent return on all 
postcards distributed. Ninety-three per cent of the drivers polled 
answered “‘yes” to the question “Do you drive daily on Wilshire 
Boulevard?” To the question, “Do you favor off-center traffic move- 
ment during rush periods?”’, 98.5, per cent answered “yes.’’ Further, 
94 per cent answered as being in favor of peak-hour prohibition of 
parking on Wilshire Boulevard. 

The Council finally acted to abolish the off-center lane move- 
ment, stating that it was unfair to property owners who paid a major 
part of the cost of developing the highways. A strong minority report 
favored the extension of the movement, contending that action to 
eliminate it in effect withdrew from public use highway capacity 
worth $27,000,000. 

Tremendous traffic congestion immediately resulted along Wil- 
shire Boulevard and other streets when the off-center lane movement 
and all “No Left Turn” signs were removed. Heavy protest arose 
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from all the newspapers and many sections of the public, with bitter 
condemnation of Council action. Almost immediately, the Council 
authorized the re-establishment of the off-center lane movement on 
a large number of streets, with the exception of Wilshire Boulevard. 

Off-center control has now been re-established on part of Wil- 
shire Boulevard, westerly to the beginning of the heavy retail dis- 
trict. Olympic Boulevard and a number of other major east-west 
streets have been developed in the meantime, however, it being more 
desirable to use these streets for through traffic than to concentrate 
it to Wilshire Boulevard. 

A measure is under consideration to extend the off-center lane 
movement on Olympic Boulevard approximately six miles to the 
west of the downtown area, so that off-center lane movement would 
give four lanes to the major traffic flow and two to the minor. It is 
estimated that up to 3,500 vehicles per hour may be handled west- 
bound during the peak hour on Olympic Boulevard. 


20 Years Justify Off-Center Lane in L. A. 


The off-center lane movement is being used on Figueroa Street to 
the south of the entrance of the Arroyo Seco Parkway. During the 
evening peak, four lanes are provided northbound and two south- 
bound. A recent check showed approximately 3,200 vehicles north- 
bound on Figueroa Street at Sunset Boulevard during the evening 
peak hour. Without the off-center lane movement, these volumes 
could never be obtained, severe congestion would exist at this point 
and full advantage could not be taken of the high lane capacity of 
the Arroyo Seco Parkway. 

Probably no other cities use the off-center lane movement to any 
great extent. Chicago began the off-center movement on Outer Park 
Drive in 1935, using a built-in hydraulically operated “disappearing 
curb.” A 53 per cent increase in capacity was reported. The Outer 
Park Drive is not a typical city street, not being subject to commer- 
cial and cross-traffic development. It is not known if Chicago has 
expanded the use of this control to standard city streets. 

After twenty years of use, the off-center lane movement is clearly 
here to stay as a method of traffic control on many streets in Los 
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Angeles. Its advantages have been demonstrated innumerable times 

_and it may be safely claimed that the extremely heavy volumes of 
traffic entering and leaving the downtown area could not be handled 
without paralyzing congestion except through use of the off-center 
lane movement during the peak hours. A recent cordon count 
showed this volume to be over 806,000 vehicles entering and leaving 
the Central Traffic District over a period of sixteen hours. 

As a partial answer to meeting the extreme congestion arising 
from the mass movement of traffic in one direction with light move- 
ment in the opposite direction, Los Angeles does not hesitate to 
recommend use of the off-center lane movement. 

When judiciously applied after careful study and preparation 
it is certain to handle heavily increased traffic volumes over a stand- 
ard roadway. It will therefore meet with the approval not only of 
traffic engineers but also of the driving public. 


Parking Lot Operations 


WILBUR S. SMITH, TECHNICAL ADVISOR 
AND CHARLES S. LECRAW, JR., TRAFFIC ENGINEER 


F ONE could assume a hypothetical parking lot, representative 
1 of the average downtown commercial parking facility, what 
would it be like? 

Such a hypothetical lot is here constructed from a comprehensive 
study of parking lots recently completed by the Eno Foundation. 
In this study the case method was used to collect data. The cities 
varied widely in size, although the hypothetical lot would be in the 
population group of 50,000 to 100,000. One-third of the lots studied 
were in cities of this size. 

The lot would be located in the central business district, or im- 
mediately on the fringe. Its management would be alert; its attend- 
ants clean and courteous. It would be managed either by the owner 
or by a person employed for this purpose. The lot would be licensed 
by the city, but many of the applicable regulations would not be 
imposed. 

In discussing specific features of the hypothetical lot, average 
and modal values found in analyzing the case studies are used. In 
many instances, ranges in observed values provide a better measure 
of actual practices. 


PHYSICAL FEATURES 


The lot would occupy approximately 25,000 square feet of land 
area, and would be rectangular in shape. About ten percent of this 
area would be devoted to automotive services . . . the sale of gasoline 
and oil, washing, and lubrication. The lot operator would decide 
whether cars would be parked by attendants or by customers. The 
choice would make a difference in capacity, attendant-parking would 
require 200 square feet per car and customer-parking would require 
243 square feet per car. Thus the lot could park 112 cars by using 
attendants, but only gg if customers are allowed to park their own 
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cars. All of the cars would be parked at a go-degree angle. Attendants 


would back them into stalls; customers would head into the stalls. 


By backing cars into position, a shorter turning-radius is needed, 
thereby requiring less aisle space than for heading cars into stalls. 
Of twenty-four lots studied having attendant parking, twenty em- 
ploy back-in parking at a go-degree angle, because it provides the 
maximum use of lot space. 

This average or synthetic lot as it actually appears has a good 
surface—of bituminous or asphaltic material. It has lighting for 
night operation, but not of high type. Low intensity bulbs would be 
used with no reflectors to control the direction of light. 

In appearance, the lot would be drab. No attempt has been made 
to landscape or otherwise beautify it. However, the general appear- 
ance of the lot is not bad, mainly because it is kept clean. Waiting- 
room facilities are not available for customers except in connection 
with the service station operated by the lot. The space devoted to 
Waiting-rooms is small and likely to be crowded with automotive 
parts and accessories. 


Ownership Related to Lot Age 


About one-fourth of the lots studied conduct operations on land 
owned by the operator. These lots have been in operation from one 
to eighteen years; average for the owned lots, eleven years. 

The remaining three-fourths of the lots, and it would be in this 
group that the assumed lot would fall, operate on land leased ex- 
pressly for the purpose. One of these lots has been operating for 
twenty-six years. The average length of operation for rented lots, 
the age of our hypothetical lot, is twelve years. It is significant that, 
contrary to common belief, the rented lots have been in operation 
slightly longer than those owned by the operators. This would cast 
some doubt upon the frequent accusation that parking lots operating 
on leased land are fly-by-night endeavors. 


TRAFFIC VALUES 


Our average lot has an entrance on one street and an exit on another. 
Its entrance, however, is not on the street with the heaviest traffic 
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flow. It is located on a relatively secondary street. The lot is not able 
to measure the parking demand directly from traffic volumes. ‘The 
study indicates that no fixed relation exists between traffic volumes 
on a street and the number of cars entering a lot. Lots located on 
streets with similar traffic volumes report entirely different parking 
demands. Parking demands can be more accurately related to land- 
use characteristics. A much larger turnover of cars is obtained by a lot 
situated in a retail shopping center than by a similar lot in an area 
devoted primarily to office or industrial buildings, but exposed to 
the same traffic volumes. 

The demands for parking vary during different periods of the 
day. The greatest period of parking activity for workers served by 
the lot is from 7 A.M. to g A.M., but can vary with the working 
habits of the community. The greatest single hour of activity is from 
noon to 1 P.M. A steady demand for parking is created by shoppers 
during the early afternoon hours. The demand for parking decreases 
in the late afternoon, but increases again in the early evening, created 
at this time by recreational parkers. This period of demand normally 
does not equal that experienced during the early afternoon hours. 

Saturday is the peak day of parking demand; and Friday follows 
closely. This varies, of course, from winter to summer as habits are 
influenced by the seasons. The middle of the week—Tuesday, Wed- 
nesday, and Thursday—create the least demand for parking. 

Customers of the parking lot wish to park for periods which 
normally range up to three hours. But about a fourth of the lot’s 
customers park for one hour or less; another 25, per cent park from 
one to two hours; and an equal number from two to three hours. 
This means that seventy-five percent of the customers desire to park 
three hours or less. A turnover of between two and three cars per 
space might be expected during a normal working day. 


OPERATING CHARACTERISTICS 


The extent to which parking stalls are occupied during the hours 
of lot operation is a direct measure of the success of the lot. The 
efficiency of space-use is normally expressed as a percentage ratio 
ot the space-hours available to the actual space-hours of occupancy. 
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The figure for space hours available is obtained by multiplying the 
total hours of lot operation by the number of parking stalls. 

In the case of the hypothetical lot accommodating ninety-two 
cars, 920 space-hours are available during a ten-hour day, from 
8 A.M. to 6 p.M. The space-hours consumed during a day’s operation 
are determined from an examination of the lot’s “in and out” data. 
These data reveal the actual times at which cars enter and leave the 
lot. From these times, the length of stay and ultimately the space- 
hour use is available. 

A simple measure of the percentage efficiency of the lot is deter- 
mined by dividing the total space-hours available into the space 
hours used. In the case of the composite lot, the average space-use 
of 50 percent would prevail. This means that the lot would operate 
at 50 percent of its capacity during the average ten-hour day. The 
space-hour efficiency will vary for each period of the day, when the 
lot is completely filled it will be 100 percent. The efficiency of use 


for an average ten-hour day for the hypothetical lot would be dis- 
tributed as follows: 


Table 1 
EFFICIENCY OF USE HOURS PER DAY OPERATED 
Less than 25% 0.7 
25% to 50% 4:3 
50% to 75% 3-7 
75% to 100% 1.3 
Total 10.0 hours 


It is important in any analysis of parking lots to consider the amount 
of land area used for dead storage of vehicles and the amount used 
to provide aisles for movement. In such considerations, all areas 
devoted to automotive services are excluded. The remaining land 
area can be divided into three general classifications: 

1. Storage Area—land used for the dead storage of vehicles. 2. 
Aisle Area—land used for access to storage area and for maneuver 
into and out of the parking stalls (includes area used as reservoir for 
incoming cars). 3. Waste Area—land used for neither storage nor 
aisles and rendered useless because of the dimensional layout of the 
lot or because of inefficient parking arrangements. 


. 
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Some lots utilize 100 percent of their area for dead storage. This 
invariably means that several cars must be moved in order to deliver 
cars parked in the rear sections of the lot. It therefore develops two 
serious disadvantages: 

1. The customer is required to wait unduly for delivery. Waits 
up to 10 minutes were observed for a lot operating in this manner. 

2. Cars moved from forward stalls must be stored temporarily 
on the streets or sidewalks adjacent to the lot, thus congesting vehic- 
ular and pedestrian movements. 

From such extreme uses of land for dead storage, some lots use 
only 47 percent of their area for vehicle storage. 

The synthetic lot uses 62 percent of its area for dead storage; 36 
percent for aisles, and the remaining two percent would be classified 
as waste area. Only two of the lots studied which have customer- 
parking operate with a ratio of storage to total area greater than 
the average of 62 percent. Neither has any waste area. 

One of the factors in the operation of an attendant parking lot 
of most concern to the patron is the delay between the time he de- 
livers his ticket stub to the cashier, or parking attendant, and the 
time his car is received. This waiting time was measured for all 
attendant parking lots studied, for periods of peak as well as off-peak 
demand. Peak-hour waiting times were found to vary from ten 
minutes to as low as one-half minute. Off-peak waiting times varied 
nearly as much: from four minutes to one-half minute. The hypo- 
thetical lot has a peak-hour waiting time of three minutes, an off- 
peak time of one minute. 

An interesting relationship was found between customer wait- 
ing-time and lot-capacity. Lots with the greatest capacities reported 
the smallest off-peak waiting time. This is traceable to the general 
layouts for parking in large and small lots. In the former, generous 
space allocations permit the procurement of any vehicle on the lot 
without shifting several other vehicles. 


OPERATING EXPENSES 


Information was obtained regarding ownership, assessments, pur- 
chase price, rental values and improvements. From this information 
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it is possible to draw conclusions relating to costs and incomes for 

various types of lots, methods of operation, and characteristics of 
the traffic served. It is from these comparisons that average values 
have been taken for the theoretical lot herewith described. 


Land Values 


Although not presenting the most accurate indication of land values, 
interesting results are revealed when the assessed valuations of land 
used for parking lots are compiled. ‘The assessment of land for the 
hypothetical lot would be $3.17 a square foot. The highest assess- 
ment is $11.50 a square foot. This is the same value used by tax 
assessors when the lot was first used for parking eight years earlier. 
Another lot, converted to parking in 1930, reported an assessment 
of $47.16 a square foot at the time of conversion, whereas the value 
now is only $6 a square foot. The lowest assessment recorded is 14 
cents a square foot. ‘This lot was assessed at 12 cents a square foot 
when it was first used for parking fourteen years ago. 

Where possible, information on assessments was broken down to 
show values of land as apart from those of improvements. Owned lots 
report more improvements than do rented lots. The average rented 
lot reports only 1.9 percent of its total assessment as charged to im- 
provements, compared to 6.2 percent for the average owned lot. 
The ownership of land, therefore, seems to encourage greater de- 
velopment and improvement of the facility, thereby providing 
more comfortable, complete and efficient service for patrons and 
employees. 


Purchase Prices 


The cost of land for the ‘“‘average’’ lot is $3.50 a square foot. It 
ranged, however, from $6.09 to a low of 45, cents a square foot, based 
on the findings of the study. 

The purchase prices range from one to ten times the assessed 
valuation. The wide deviation of the purchase price of the highest- 
priced lot from the assessment figure was attributed to a recent con- 
version in land-use and a liberal change in zoning regulations. 
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Operating Expenses 


The operating expenses of parking lots can usually be broken down 
as follows: 


1. Charge for land use. 2. Salaries—parking attendants, service 
attendants, clerical workers and management personnel. 3. Insur- 
ance. 4. Taxes. 5. Maintenance. 6. Utilities and other expenses. 

The composite lot would pay an annual rental of 43 cents a 
square foot. The annual rentals vary from $1,250 to $31,200. The 
annual square-foot rental varies from 8 cents to one dollar. 

The largest single expense is that of salaries, though this item 
varies from 25, to 79 percent of the total operating expenses. The 
hypothetical lot would show salaries as 55, percent of its total ex- 
penses. Very little difference was noted between the salaries of em- 
ployees in lots with customer-parking and those having attendant- 
parking. 

Considering salary costs in terms of cars parked, the figures range 
from 1.1 cents to 18 cents a car. The average cost of salaries for the 
hypothetical lot is 7.1 cents a car parked. 

Four types of insurance are normally carried by parking lots: 
public liability, employee liability or compensation, fire and theft 
of cars, and loss of contents of cars. 

Insurance costs range from nothing to $2500 a year. The cost of 
insurance for the hypothetical lot is 0.14 cent a car. 


Property Taxes and Maintenance 


The tax rate for the “average’’ lot is 36 mills for each dollar of 
assessment. Tax rates for each $100 of assessed valuation of land 
varies from $1.40 to $6.89. These rates include both city and county 
taxes. The average for owned lots was 41 mills and for rented lots, 
35, mills. The annual property taxes varied from $115, to $15,000. 

When reduced to unit values in terms of cars parked, these taxes 
range from 1 cent to 8 cents for each car. ‘Taxes for the hypothetical 
lot are 2.4 percent of the total operating expenses. 

A wide variety of operating costs are charged to maintenance: 
resurfacing, stall marking, snow removal, and general repairs. An- 
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nual maintenance costs range from $25, to $3200. It is apparent that 
expenses charged to maintenance for one lot are charged to “other 
expenses” for another lot. Our hypothetical lot would have an an- 
nual maintenance cost of 3.6 percent of its total expenses. 


Utilities and Other Expenses 


In addition to miscellaneous expenses, this portion of expenses in- 
cludes the costs of electricity, utilities, and miscellaneous license fees. 
Electrical services are directly affected by the size of the lot, hours 
of night operation, and the geographical location of the lot. License 
costs, in relation to other operating costs, are small. In most lots, they 
range from $10 to $25 a year. Highest licenses reported were about 
$100 a year. 

The cost of “other expenses” ranges from $30 to $7,000 a year. 
In terms of patrons other expenses cost from 0.08 cents to 6.5 cents 
for each car. 

The foregoing sections have discussed various expense items 
which may be expected in connection with the operation of parking 
lots. ‘Table 2 shows the typical expenses of our synthetic lot. 


Table 2 
TypicAL ExpENSE BREAKDOWN FOR HyPoTHETICAL Lor 
Expense Item Percent of Total Cost 

Charge for land use 33-9% 

Salaries 54-7 

Insurance 1.0 

Taxes 2.4 

Maintenance 3.6 

Utilities and other expenses 4-4 
100. % 


PARKING LOT INCOME 


The total volume of business, as measured by gross income, varied 
over a wide range for the lots in this study, because of differences 
in lot sizes, volume of business and rates. The smallest annual gross 
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income reported was $7,000 a year for a lot which offers no services, 
and is situated in a small town. The largest gross income reported 
was $131,000. The lot reporting the largest income has 35, percent 
fewer parking stalls than the lot reporting the least income. The lot 
with the maximum gross provides complete automotive services, 
although only 11 percent of its income was derived from that source. 

The lowest gross income in terms of cars parked was nine cents 
a car. The parking rates are reasonable at this lot: five cents for the 
first two hours, and five cents for each additional hour. The largest 
average income per car parked was 93 cents, at a lot handling about 
140,000 cars a year. It is interesting to note that this lot is almost 
identical in size to the lot reporting an income of nine cents per car. 
The lot with the maximum income rate handles about 10 percent 
fewer cars per year than the lot with the minimum income. The 
difference in income is obviously in the rate structure; the lot with 
high income charges 25, cents for the first hour of parking and 10 
cents for each additional hour. 

The gross income for our hypothetical lot is 32 cents per car. 


Net Income 


Calculated net incomes varied from $160 a year to $34,570. The 
lowest value has probably been arrived at after the salary of the 
owner-manager has been deducted. 

The calculated net income per car space varied from $2 a year 
to $209 per year. The net income of a composite lot would be approx- 
imately $53 per car space per year. 


The net income per car parked in our hypothetical lot average 
7.9 cents. 
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